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Substituted Polycyclic Aryl and Heteroaryl 
/erfiary-Heteroalkylamiiies Useful for Inhibiting 
Cholestery] Ester Transfer Protein Activity 

5 FIELD OF THE INVENTION 

This invention is in the field of treating cardiovascular disease, and 
specifically relates to compounds, compositions and methods for treating 
atherosclerosis and other coronary artery disease. More particularly, the 
10 invention relates to substituted polycyclic aryl and heteroaryl tertiary- 

heteroalkylamine compounds that inhibit cholesteryl ester transfer protein 
(CETP), also known as plasma lipid transfer protein-I. 



15 



BACKGROUND OF THE INVENTION 



Numerous studies have demonstrated that a low plasma concentration of 
high density lipoprotein (HDL) cholesterol is a powerful risk factor for the 
development of atherosclerosis (Barter and Rye, Atherosclerosis, 121, 1-12 
(1996)). HDL is one of the major classes of lipoproteins that function in the 

20 transport of lipids through the blood. The major lipids found associated with 

HDL include cholesterol, cholesteryl ester, triglycerides, phospholipids and fatty 
acids. The other classes of lipoproteins found in the blood are low density 
lipoprotein (LDL) and very low density lipoprotein (VLDL). Since low levels of 
HDL cholesterol increase the risk of atherosclerosis, methods for elevatin* 

25 plasma HDL cholesterol would be therapeutically beneficial for the treatment of 
atherosclerosis and other diseases associated with accumulation of lipid in the 
blood vessels. These diseases include, but are not limited to, coronary heart 
disease, peripheral vascular disease, and stroke. 

Atherosclerosis underlies most coronary artery disease (CAD), a major 

30 cause of morbidity and mortality in modern society. High LDL cholesterol 

(above 180 mg/dl) and low HDL cholesterol (below 35 mg/dl) have been shown 
to be important contributors to the development of atherosclerosis. Other 
diseases, such as peripheral vascular disease, stroke, and hypercholesterolemia 
are negatively affected by adverse HDL/LDL ratios. Inhibition of CETP by the 

35 subject compounds is shown to effectively modify plasma HDL/LDL ratios, and 
to check the progress and/or formation of these diseases. 
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CETP is a plasma protein that facilitates the movement of cholesteryl 
esters and triglycerides between the various lipoproteins in the blood (Tall J 
Lipid Res., 34, 1255-74 (1993)). The movement of cholesteryl ester from HDL 
to LDL by CETP has the effect of lowering HDL cholesterol. It therefore 
follows that inhibition of CETP should lead to elevation of plasma HDL 
cholesterol and lowering of plasma LDL cholesterol, thereby providing a 
therapeutically beneficial plasma lipid profile (McCarthy, Medicinal Res. Revs., 
13, 1 39-59 (1993); Sitori, Pharmac. Ther., 67,443-47 (1995)). This exact 
phenomenon was first demonstrated by Swenson et al., (J. Biol. Chem 264 
143 18 (1989)) with the use of a monoclonal antibody that specifically inhibited 
CETP. In rabbits, the antibody caused an elevation of the plasma HDL 
cholesterol and a decrease in LDL cholesterol. Son et al. {Biochim Biophvs 
Acta 795, 743-180 (1984)), Morton et al. (J. Lipid Res. 35, 836-847 (1994)) 
and Tollefson et al. (Am. J. Physiol., 255, (Endocrinol. Metab. 18, E894-E902 
(1988))) describe proteins from human plasma that inhibit CETP. U.S Patent 
5,519,001, issued to Kushwaha et al., describes a 36 amino acid peptide derived 
from baboon apo C-l that inhibits CETP activity. Cho et al. (Biochim 
Biophys.Acta 1391, 133-144 (1998)) describe a peptide from hog plasma that 
inh.bits human CETP. Bonin et al. (J. Peptide Res., 51, 216-225 (1998)) 
disclose a decapeptide inhibitor of CETP. A depsipeptide fungal metabolite is 
d.sclosed as a CETP inhibitor by Hedge et al. in Bioorg. Med. Chem. Lett 8 
1277-80 (1998). " ' 

There have been several reports of non-peptidic compounds that act as 
CETP .nh.bitors. Barrett et al. (J. Am. Chem. Soc, 188, 7863-63 (1996)) and 
Kuoetal. (J. Am. Chem. Soc, 111, 10629-34 (1995)) describe cyclopropane- 
containing CETP inhibitors. Pietzonka et al. (Bioorg. Med. Chem. Lett, 6, 
1951-54 (1996)) describe phosphonate-containing analogs of cholesteryl ester as 
CETP mh.bitors. Coval et al. (Bioorg. Med. Chem. Lett., 5, 605-610 (1995)) 
descnbe Wiedendiol-A and -B, and related sesquiterpene compounds as CETP 
mh.bitors. Japanese Patent Application No. 10287662-A describes polycyclic 
non-amine containing, poly hydroxy lie natural compounds possessing CETP 
inhibition properties. Lee et al. (J. Antibiotics, 49, 693-96 (1996)) describe 
CETP inhibitors derived from an insect fungus. Busch et al. (Lipids, 25, 216- 
220, (1990)) describe cholesteryl acetyl bromide as a CETP inhibitor. Morton 
and Zdversmit (J. Lipid Res., 35, 836-47 (1982)) describe that p- 
chloromercuriphenyl sulfonate, p-hydroxymercuribenzoate and ethyl 
mercurithiosalicylate inhibit CETP. Connolly et al. (Biochem. Biophys Res 
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Comm. 223, 42-47 (1996)) describe other cysteine modification reagents as 
CETP inhibitors. Xiaetal. describe 1,3,5-triazines as CETP inhibitors 
(Bioorg. Med. Chem. Lett., 6, 919-22 (1996)). Bisgaier et al. (Lipids. 29, 81 1- 
8 (1994)) describe 4-phenyl-5-tridecyl^H-l,2,4-triazole-thiol as a CETP 
5 inhibitor. Oomura et al. disclose non-peptidic tetracyclic and hexacyclic phenols 
as CETP inhibitors in Japanese Patent Application No. 10287662. In WO Patent 
Application No. 09914204, Sikorski describes 1,2,4-triazolyl thiols useful as 
chlolesteryl ester transfer protein inhibitors. 

Some substituted heteroalkylamine compounds are known. In European 
10 Patent Application No. 796846, Schmidt et al. describe 2-aryl-substituted 

pyridines as cholesteryl ester transfer protein inhibitors useful as cardiovascular 
agents. One substituted at C3 of the pyridine ring can be an hydroxyalkyl 
group. In European Patent Application No. 801060, Dow and Wright describe 
heterocyclic derivatives substituted with an aldehyde addition product of an 

15 alkylamine to afford 1 -hydroxy- 1 -amines. These are reported to be P3- 

adrenergic receptor agonists useful for treating diabetes and other disorders. In 
Great Britain Patent Application No. 2305665, Fisher et al. disclose 3-agonist 
secondary amino alcohol substituted pyridine derivatives useful for treating 
several disorders including cholesterol levels and artherosclerotic diseases. In 

20 European Patent Application No. 818448, Schmidt et al. describe 

tetrahydroquinoline derivatives as chlolesteryl ester transfer protein inhibitors. 
European Patent Application No. 818197, Schmek et al. describe pyridines with 
fused heterocycles as cholesteryl ester transfer protein inhibitors. Brandes et al. 
in German Patent Application No. 19627430 describe bicyclic condensed 

25 pyridine derivatives as cholesteryl ester transfer protein inhibitors. In WO Patent 
Application No. 09839299, Muller-Gliemann et al. describe quinoline 
derivatives as cholesteryl ester transfer protein inhibitors. U.S. Patent 
2,700,686, issued to Dickey and Towne, describes N-(2-haloalkyl-2- 
hydroxyethyl)amines in which the amine is further substituted with either 1 to 2 

30 aliphatic groups or one aromatic group and one aliphatic group. U.S. Patent 
2,700,686 further describes a process to prepare the N-(2-haloalkyl-2- 
hydroxyethyl)arnines by reacting ha!ogenated-l,2-epoxyalkanes with the 
corresponding aliphatic amines and N-alkylanilines and their use as dye 
intermediates. 
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SUMMARY OF THE INVENTION 

The present invention provides compounds that can be used to inhibit 
cholesteryl ester transfer protein (CETP) activity and that have the general 
structure: 



10 



15 



20 




(CR 3 H) E 




In another aspect , the present invention includes pharmaceutical 
compositions comprising a pharmaceutical^ effective amount of the compounds 
of this invention and a pharmaceutical^ acceptable carrier. 

In another aspect, this invention relates to methods of using these 
inhibitors as therapeutic agents in humans to inhibit cholesteryl ester transfer 
protein (CETP) activity, thereby decreasing the concentrations of low density 
lipoprotein (LDL) and raising the level of high density lipoprotein (HDL) 
resulting in a therapeutically beneficial plasma lipid profile. The compounds and 
methods of this invention can also be used to treat dyslipidemia 
(hypoalphalipoproteinemia), hyperlipoproteinaemia (chylomicronemia and 
hyperapobetalipoproteinemia), peripheral vascular disease, 
hypercholesterolemia, atherosclerosis, coronary artery disease and other CETP- 
mediated disorders. The compounds can also be used in prophylactic treatment 
of subjects who are at risk of developing such disorders. The compounds can 
be used to lower the risk of atherosclerosis. The compounds of this invention 
would be also useful in prevention of cerebral vascular accident (CVA) or 
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stroke. Besides being useful for human treatment, these compounds are also 
useful for veterinary treatment of companion animals, exotic animals and farm 
animals such as primates, rabbits, pigs, horses, and the like. 

5 DESCRIPTION OF THE INVENTION 

The present invention relates to a class of compounds comprising 
substituted polycyclic aryl and heteroaryl rerri^ry-heteroalkylamines which are 
beneficial in the therapeutic and prophylactic treatment of coronary artery disease 
10 as given in Formula VII-H (also referred to herein as generic substituted 
polycyclic heteroaryl tertiary 2-heteroaIkylamines): 




or a pharmaceutical ly acceptable salt thereof, wherein; 
15 n is an integer selected from 0 through 5; 

Rj is selected from the group consisting of haloalkyl, haloalkenyl, 
haloalkoxyalkyl, and haloalkenyloxyalkyl; 

X is selected from the group consisting of O, H, F, S, S(O), 
NH, N(OH), N(alkyl), and N(alkoxy); 

20 R 16 is selec *ed from the group consisting of hydrido, alky I, alkenyl, 

alkynyl, aryl, aralkyl, aryloxyalkyl, alkoxyalkyl, alkenyloxyalkyl, 
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alkyhhioalkyl, a.y.Aioa.kyl. ara.koxya.kyl, he.eroara.koxya.kyl 
alky ls Ufl„yla lky l. alkylsulfonyWkyl, cyc.oa.kyl, cycloalkylalkyl 

CyCl0a,kenyl - ^kenylaiky., ha.oa.kyl, haloa.ke„y, 
ha ocyc oa^ky,, ha.ocyc.oa.keny., ha.oalkoxya.ky,. ha,oalke„y,oxya,ky, 
5 aalocydoalkoxyalky,, hafocyc.oa.keny.oxyaiky., pe m .,oa,y,, J^JLky, 
P^^oxyaJky,, he,e r oa^,, he.enoa.y.a.ky., mo „ocarb ^ya^ " 
n^nocarboa koxy, dicarboaikoxya.ky,. monocarboxanrido. m o„ocyanoa.ky, 
d,cya„oa 1 kyl,carbo,lkoxycya„ M ,ky l ,acy 1 ,aroy l , ll e,.roaroy, 

hetaroaotayafcyl, dia.koxyphosphonoa.ky., rtalkyMy,, and a spacer se.ec.ed 
10 ro m .he g™ p consistmg of a ^ ^ ^ «ed 

hav.ng f rom , through 4 Moms |jnked (o ^ ^ ^ -y 

aro m a.,csubs, it ue n ,se,ec,ed fror „d,e groupconsisdnsofR4 Rg Rj ^ 
R,4- and R 15 to f orm a heKrocycly| ^ ^ s ^ ^ 

members wi,„ lhe provisos ^ spacef raoieiy ^ ^ ^ < ^ ^ 
15 bond when R 2 is alky , and lhere b ^ x ^ h ^ ^ 

D, , D2, J,. J 2 and K, are independendy selected from ,he group 

*an one of D„ D 2 , , J 2 and K , can be . ^ ^ ^ ^ ^ ^ ^ 
D„ Dj, J,, J 2 and K] can I, 0 no more ihan oneof Dj ^ ^ ^ ^ 

20 can be S, one of D, , D 2 , f„ J 2 and K, mus( * . covale „, bo „ d wo rf 

D, . D 2 , j, , J 2 and K, are O and S. and no mo re ton four of D, , D 2 , J , , J 2 
and Kj can be N; 

D 3- D 4 , J 3 , J 4 and K 2 are independendy seiecled f rom the group 

25 .han one of D 3 , D 4 , J} , , 4 and K , can be . ^ ^ ^ ^ ^ ^ ^ 
D 3 . D 4 , J 3 , J 4 and K2 can be 0 „ 0 more ^ of Dj ^ ^ ^ ^ ^ 
can be S, one of D 3 , D 4 , , 3 , J 4 and ^ mus , ^ , cova)ent ^ ^ ^ ^ 
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D 3 , D 4 , J 3 , J 4 and K 2 are O and S, and no more than four of D3, D 4 , J3, J 4 
and K2 can be N; 

R2 is independently selected from the group consisting of hydrido, 

hydroxy, hydroxyalkyl, amino, aminoalkyl, alkylamino. dialkylamino, alkyl, 
5 alkenyl, alkynyl, aryl, aralkyl, aralkoxy alkyl, aryloxyalkyl, alkoxyalkyl, 
heteroaryloxyaJkyl, alkenyloxyaJkyl, alkylthioalkyl, aralkylthioalkyl, 
arylthioalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, 
cycloalkenylalkyl, haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyl, 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloaJkoxy, 
10 halocycloalkoxyaJkyl, halocycloalkenyloxyalkyl, perhaloaryi, perhaloaralkyl, 
perhaloaryloxyalkyl, heteroaryl, heteroarylalkyl, heteroarylthioalkyl, 
heteroaralkylthioalkyl, monocarboalkoxyalkyl, dicarboalkoxyalkyl, 
monocyanoalkyh dicyanoalkyl, carboalkoxycyanoalkyl, alkylsulflnyl, 
alkylsulfonyl, alkylsulfinylalkyl, alkylsulfonylalkyl, haloalkylsulfinyl, 
15 haloalkylsulfonyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, 
aralkylsulfinyl, aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl, 
cycloalkylsulfinylalkyl, cycloalkylsufonylalkyl, heteroarylsulfonylalkyl, 
heteroarylsulfinyl, heteroarylsulfonyl, heteroarylsulfinylalkyl, 
aralkylsulfinylalkyl, aralkylsulfonylalkyl, carboxy, carboxyalkyl, carboalkoxy, 
carboxamide, carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, 
diaralkoxyphosphono, dialkoxyphosphonoalkyl, and 
diaralkoxyphosphonoalkyl; 

R 2 and R3 can be taken together to form a linear spacer moiety selected 

from the group consisting of a covalent single bond and a moiety having from 1 
through 6 contiguous atoms to form a ring selected from the group consisting of 
a cycloalkyl having from 3 through 8 contiguous members, a cycloalkenyl 
having from 5 through 8 contiguous members, and a heterocyclyl having from 4 
through 8 contiguous members; 

R 2 and R j 4 can be taken together to form a linear spacer moiety selected 

from the group consisting of a covalent bond and a linear spacer moiety having 
from 1 through 5 contiguous atoms to form a heterocyclyl ring having from 5 
through 8 contiguous members with the proviso that said spacer group is other 
than -N=; 
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R 2 and R ]5 can be taken together to form a linear spacer moiety selected 
from the group consisting of a covalent bond and a linear spacer moiety havino 
from 1 through 5 contiguous atoms to form a heterocyclyl ring having from 5 * 
through 8 contiguous members with the proviso that said spacer group is other 
than -N=; 

R 2 and R ]9 can be taken together to form a linear spacer moiety selected 
from the group consisting of a covalent single bond and a linear moiety havino 
from 1 through 5 contiguous atoms to form a ring selected from the -roup 
consisting of a cycloalkyl having from 3 through 8 contiguous members a 
cycloalkylenyl having from 5 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; 

R 2 and R 4> R 2 and R g , R 2 and R 9 , and R 2 and R, 3 can be 
independently selected to form spacer pairs wherein a spacer pair is taken 
together to form a linear spacer moiety wherein said linear spacer moiety is 
selected to form a heterocyclyl ring having from 5 through 1 0 contiguous 
members; 

R 3 is selected from the group consisting of hydrido, hydroxy, halo, 
cyano, aryloxy, hydroxyalkyl, amino, alkylamino. dialkylamino, acyl, 
sulfhydryl, acylamido, alkoxy, alkylthio, arylthio, alkyl, alkenyl, alkynyl aryl 
aralkyl, aryloxyalkyl, alkoxyalkyl, heteroarylthio, aralkylthio, aralkoxyalkyl 
alkylsulfinylalkyl, alkylsulfonylalkyl, aroyl, heteroaroyl, aralkylthioalkyl, 
heteroaralkylthioalkyl, heteroaryloxyalkyl, alkenyloxyalkyl, alkylthioalkyl 
arylthioalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl ' 
cycloalkenylalkyl, haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyl 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy 
halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl 
perhaloaryloxyalkyl, heteroaryl, heteroarylalkyl, heteroarylthioalkyl 
monocarboalkoxyalkyl, dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl 
carboalkoxycyanoalkyl, alkylsulfinyl, alkyl sulfonyl, haloalkylsulfinyl 
haloalkylsulfonyl, arylsulfinyl, arylsulf.nylalkyl, arylsulfonyl, arylsulfonylalkyl 
aralkylsulfinyl, aralkylsulfonyl, cycloalkylsulflnyl, cycloalkylsulfonyl 

cycloalkylsulfinylalkyUycloalkylsufonylalkyl.heteroarylsulfonylalkyl 
heteroarylsulfinyl, heteroarylsulfonyl, heteroarylsulfinylalkyl 
aralkylsulflnylaikyl, aralkylsulfonylalkyl, carboxy, carboxyalkyi, carboalkoxy 
carboxamide, carboxamidoalkyl, carboaraikoxy, dialkoxyphosphono 
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diaralkoxyphosphono, dialkoxyphosphonoalkyl, and 
diaralkoxyphosphonoalkyl; 

R 3 and R J4 can be taken together to form a linear spacer moiety selected 

from the group consisting of a covalent bond and a linear moiety having from 1 
5 through 5 atoms to form a heterocyclyl ring having from 5 through 8 contiguous 
members; 

R3 and R j5 can be taken together to form a linear spacer moiety selected 

from the group consisting of a covalent bond and a linear moiety having from 1 
through 5 atoms to form a heterocyclyl ring having from 5 through 8 contiguous 
0 members; 

R 3 and R 4 , R3 and Rg, R3 and R 9 , and R3 and R 13 can be 

independently selected to form spacer pairs wherein a spacer pair is taken 
together to form a linear spacer moiety wherein said linear spacer moiety is 
selected to form a heterocyclyl ring having from 5 through 10 contiguous 
members; 

Y is selected from a group consisting of a covalent single bond, 
(C(R]4) 2 )q wherein q is an integer selected from 1 through 4 and (CH(R] 4 )) 0 - 

W-(CH(Rj4)) p wherein g and p are integers independently selected from 0 
through 2; 

R]4 is independently selected from the group consisting of hydrido, 

hydroxy, halo, cyano, aryloxy, amino, alkylamino, dialkylamino, hydroxyalkyl, 
acyl, aroyl, heteroaroyl, heteroaryloxyalkyl, sulfhydryl, acylamido, alkoxy, 
alkylthio, arylthio, alkyl, alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyl, 
aralkoxyalkylalkoxy, alkylsulfinylalkyl, alkylsulfonylalkyl, aralkylthioalkyl, 
heteroaralkoxythioalkyl, alkoxyalkyl, heteroaryloxyalkyl, alkenyloxyalkyl, 
alkylthioalkyl, arylthioalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, 
cycloalkenyl, cycloalkenylalkyl, haloalkyl, haloalkenyl, halocycloalkyl, 
halocycloalkenyl, haloalkoxy, haloalkoxy alkyl, haloalkenyloxyalkyl, 
halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, 
perhaloaralkyl, perhaloaryloxyalkyl, heteroaryl, heteroarylalkyl, 
heteroarylthioalkyl, heteroaralkylthioalkyl, monocarboalkoxy alkyl, 
dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, 
alkylsulfmyl, alkylsulfonyl, haloalkylsulfinyl, haloalkylsulfonyl, arylsulfinyl, 
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arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl. aralkylsulfinyl 
aralkylsulfonyl, cycloaJkylsuIf.nyl, cycloalkylsulfonyl. cycJoalkylsuIfinylalkyl 
cycloalkylsufonylaJkyl, heteroarylsulfonylalkyl. heteroarylsulf.nyl ' 
heteroarylsulfonyl, heteroarylsulf.nylaJkyl, aralkylsulfinylaJkyl 
5 aralkylsulfonylalkyl, carboxy, carboxyalkyl, carboa.koxy. carboxamide 

carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, diaralkoxyphosphono, 
d.a.koxyphosphonoalkyl, diaralkoxyphosphonoalkyl, a spacer selected from a 
mo,ety having a chain length of 3 to 6 atoms connected to the point of bonding 
selected from the group consisting of ^ and R J3 to form a ring selected from 
' the group consisting of a cycloalkenyl ring having f rorn 5 through 8 contiguous 
members and a heterocyclyl ring having from 5 through 8 contiguous members 
and a spacer selected from a moiety having a chain length of 2 to 5 atoms 
connected to the point of bonding selected from the group consist.ng of R 4 and 
R 8 to form a heterocyclyl having from 5 through 8 contiguous members with the 
proviso that, when Y is a covalent bond, an R ]4 substituent is not attached to Y; 

R ]4 and R 15 can be taken together to form a spacer selected from a 
moiety having a chain length of 2 to 5 atoms to form a heterocyclyl ring bavin* 
from 5 through 8 contiguous members; 

R] 4 and R ]4 , when bonded to the different atoms, can be taken together 
to form a group selected from the group consisting of a covalent bond, alky.ene 
haloalkylene, and a spacer selected from a group consisting of a moiety having a 
cha,n length of 2 to 5 atoms connected to form a ring se.ected from the group of 
a saturated cycloalky. having from 5 through 8 contiguous members a 
cycloalkenyl having from 5 through 8 contiguous members, and a heterocyclyl 
having from 5 through 8 contiguous members; 

R, 4 and R ]4 , when bonded to the same atom can be taken together to 
form a group selected from the group consisting of oxo, thiono, alkylene 
haloalkylene, and a spacer se.ected from the group consisting of a moiety having 
a cham length of 3 to 7 atoms connected to form a nng se.ected from the group 
cons.st.ng of a cyc.oa.ky. having from 4 through 8 contiguous members a 
cyc.oa.keny. having from 4 through 8 contiguous members, and a heterocyc.y, 
hav.ng from 4 through 8 contiguous members; 
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W is selected from the group consisting of O, C(O), C(S), C(0)N(R 14 ), 

C(S)N(R 14 ), (R 14 )NC(0), (R 14 )NC(S), S, S(O), S(0) 2 , S(0) 2 N(R 14 ), 

(Rl4)NS(0>2, and N(R] 4 ) with the proviso that R j 4 is selected from other than 
halo and cyano: 

5 Z is independently selected from a group consisting of a covalent single 

bond, (C(R 15)2 )q wherein q is an integer selected from 1 through 4, 

(CHCRj5))j-W-(CH(R 1 5))j c wherein j and k are integers independently selected 
from 0 through 2 with the proviso that, when Z is a covalent single bond, an 
R|5 substituent is not attached to Z; 

10 Rj5 is independently selected, when Z is (QR^^q wherein q 

is an integer selected from 1 through 4, from the group consisting of hydrido, 
hydroxy, halo, cyano, aryloxy, amino, alkylamino, dialkylamino, hydroxyalkyl, 
acyl, aroyl, heteroaroyl, heteroaryloxyalkyl, sulfhydryl, acylamido, alkoxy, 
alkylthio, arylthio, alkyK alkenyl, alkynyl, aryl, aralkyl, aryloxyaJkyl, 

15 aralkoxyalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, aralkylthioalkyl, 

heteroaralkylthioalkyl, alkoxyalkyl, heteroaryloxyalkyl, alkenyloxyalkyl, 
alkylthioalkyl, arylthioalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, 
cycloaJkenyl, cycloalkenylalkyl, haloalkyl, haloalkenyl, halocycloalkyl, 
halocycloalkenyl. haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 

20 halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryL 
perhaloaralkyl, perhaloaryloxyalkyl, heteroaryl, heteroarylalkyl, 
heteroary 1 thi oal ky 1 , hete roaral ky 1 thi oal ky 1 , monocarboal koxy al ky 1 , 
dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, 
alkylsulfinyl, alkylsulfonyl, haloalkylsulfinyl, haloalkylsulfonyl, arylsulfinyl, 

25 arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, aralkylsulfinyl, 

aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl, cycloalkylsulfinylalkyl, 
cycloalkylsufonylalkyl, heteroarylsulfonylalkyl, heteroarylsulfinyl, 
heteroarylsulfonyl, heteroarylsulfinylalkyl, aralkylsulfinylalkyl, 
aralkylsulfonylalkyl, carboxy, carboxyalkyl, carboalkoxy, carboxamide, 

30 carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, diaralkoxyphosphono, 
dialkoxyphosphonoalkyl, diaralkoxyphosphonoalkyl, a spacer selected from a 
moiety having a chain length of 3 to 6 atoms connected to the point of bonding 
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selected from the group consisting of R 4 and Rg to form a ring selected from the 

group consisting of a cycloaikenyl ring having from 5 through 8 contiguous 
members and a heterocyclyl ring having from 5 through 8 contiguous members, 
and a spacer selected from a moiety having a chain length of 2 to 5 atoms 

5 connected to the point of bonding selected from the group consisting of R 9 and 
Rj3 to form a heterocyclyl having from 5 through 8 contiguous members; 

R|5 and R 15 , when bonded to the different atoms, can be taken together 

to form a group selected from the group consisting of a covalent bond, alkylene, 
haloalkylene, and a spacer selected from a group consisting of a moiety having a 
10 chain length of 2 to 5 atoms connected to form a ring selected from the group of 
a saturated cycloalkyl having from 5 through 8 contiguous members, a 
cycloaikenyl having from 5 through 8 contiguous members, and a heterocyclyl 
having from 5 through 8 contiguous members; 

R| 5 and when bonded to the same atom can be taken together to 
15 form a group selected from the group consisting of oxo, thiono, alkylene, 

haloalkylene, and a spacer selected from the group consisting of a moiety having 
a chain length of 3 to 7 atoms connected to form a ring selected from the group 
consisting of a cycloalkyl having from 4 through 8 contiguous members, a 
cycloaikenyl having from 4 through 8 contiguous members, and a heterocyclyl 
20 having from 4 through 8 contiguous members; 

R 15 is independently selected, when Z is (CH(R 15 ))j-W-(CH(R 15 )) k 

wherein j and k are integers independently selected from 0 through 2, from the 
group consisting of hydrido, halo, cyano, aryloxy, carboxyl, acyl, aroyl, 
heteroaroyl, hydroxyalkyl, heteroaryloxyalkyl, acylamido, alkoxy, alkylthio, 

25 arylthio, alky!, alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyl, alkoxyalkyl, 
heteroaryloxyalkyl, aralkoxyalkyl, heteroaralkoxyalkyl, alkylsulfonylalkyl, 
alkylsulfmylalkyl, alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl, 
cycloalkylalkyl, cycloalkylalkenyl, cycloaikenyl, cycloalkenylalkyl, haloalkyl, 
haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy, haloalkoxyalkyl, 

30 haloalkenyloxyalkyl, halocycloalkoxy, halocycloaikoxyalkyl, 

halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, 
heteroaryl, heteroarylalkyl, heteroarylthioalkyl, heteroaralkylthioalkyl, 
monocarboalkoxyalkyl, dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, 
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carboalkoxycyanoalkyl, alkylsulfinyl, alkylsulfonyh haloalkylsulfinyh 
haioalkylsulfonyl, arylsulfinyl, arylsulfmylalkyl, arylsulfonyl, arylsulfonylalkyl, 
aralkylsulfinyl, aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl, 
cycloalkylsulfinylalkyl, cydoalkylsufonylalkyl, heteroarylsulfonylalkyK 
5 heteroarylsulfinyl, heteroarylsulfonyl, heteroarylsulfmylalkyl, 

aralkylsulfinylalkyl, aralkylsulfonylalkyi, carboxyaJkyl, carboalkoxy, 
carboxamide, carboxamidoalkyl, carboaralkoxy, dialkoxyphosphonoalkyl, 
diaralkoxyphosphonoalkyl, a spacer selected from a linear moiety having a chain 
length of 3 to 6 atoms connected to the point of bonding selected from the group 

10 consisting of R4 and Rg to form a ring selected from the group consisting of a 

cycloalkenyl ring having from 5 through 8 contiguous members and a 
heterocyclyl ring having from 5 through 8 contiguous members, and a spacer 
selected from a linear moiety having a chain length of 2 to 5 atoms connected to 

the point of bonding selected from the group consisting of R9 and R13 to form a 

15 heterocyclyl ring having from 5 through 8 contiguous members; 

R4, R5, R^, R7, Rg, R9, Rio* R ll' R 12> and R 13 are independently 
selected from the group consisting of perhaloaryloxy, alkanoyialkyl, 
alkanoylalkoxy, alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, 
heterocyclylthio, hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 

20 alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, 

N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, 
N-arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, 
cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, heterocyclyloxy, 

25 aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, 

aralkylsulfonyl, aralkylsulfonylalkyi, aralkylsulfinyl, aralkylsulfinylalkyl, 
halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl, cycloalkylsulfinylalkyl, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino, 
N-heteroarylamino-N-alkylamino, heteroarylaminoalkyl,haloalkylthio, 

30 alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl. heteroaralkoxy, 
cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl, cycioalkylalkoxy, 
cycloalkenyl oxyalkyl, cycloalkylenedioxy, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl, 
hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, alkylthioalkyl, 

35 arylamino, aralkylamino, arylthio, arylthioalkyl, heteroaralkoxyalkyl, 
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alkylsulfinyl, alkylsulfinylalkyl, arylsulfmylalkyl, arylsulfonylalkyl 
heteroarylsulfinylalkyl, heteroarylsulfonyJalkyl. alkylsulfonyl 
aJkylsulfonylaJkyl, haloalkyJsulfinylalkyl, haioalkylsulfonylalkyl, 
alkylsulfonamido, aJkylaminosuIfonyl, amidosulfonyl, monoalkyl 
5 anudosulfonyl, dialkyl amidosulfonyl, monoarylamidosulfonyl 

arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl 
arylsulfmyl, arylsulfonyl, heteroary.thio, heteroarylsulfinyl, heteroaryl sulfony, 
heterocyclylsulfonyl. heterocyclylthio, alkanoyl, a.kenoyl, aroyl. heteroaroyl ' 
aralkanoy., heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl, alkynyl. alkenyloxy, 
0 alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, cycloalkyl, 
cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl lower 
cycloa.kenyla.kyl, halo, haloalkyl, ha.oalkenyl, ha.oa.koxy, hydroxyhaloalkyl 
hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkyl, haloalkoxyalkyl aryl 
heteroaralkynyl, aryloxy, aralkoxy, aryloxyalkyl, saturated heterocyclyl 
pamally saturated heterocyclyl, heteroaryl, heteroaryloxy, heteroaryloxyalkyl 
arylalkenyl, heteroarylalkenyl, carboxya.kyl, carboalkoxy, alkoxycarboxamido 
alkylam,docarbonylamido, arylamidocarbonylamido, carboalkoxyalkyl 
carboalkoxyalkenyl, carboaralkoxy, carboxamido, carboxamidoalkyl cyano 
carbohaloalkoxy, phosphono, phosphonoalkyl, diaralkoxyphosphono, and ' 
d.aralkoxyphosphonoaIkyl with the proviso that there are one to five non- 
hydrido ring substituents R 4 , R 5 , R 6 , R? , and Rg ^ ^ ^ ^ ^ ^ 

five non-hydrido ring substituents R 0 , R lQ , R, „ and R ^ presem and 

R* R 5 ' % R 7 > R 8 - % RlO' R] 1 . Rj2- and R 13 are each independently 
selected to maintain the tetravalent nature of carbon, tri valent nature of nitrogen 
the d. valent nature of sulfur, and the divalent nature of oxygen; 

R 4 and R 5 , R 5 and R 6 , ^ and R ? , R ? and R g , R Q and R, 0 , R, 0 an d 
Rj 1, R n and R ]2 , and R 12 and R J3 can be independently selected to form 
spacer pairs wherein a spacer pair is taken together to form a linear moiety 
having from 3 through 6 contiguous atoms connecting the points of bondinc of 
sa,d spacer pair members to form a ring selected from the group consisting of a 
cycloalkenyl ring having 5 through 8 contiguous members, a partially saturated 
heterocyclyl ring having 5 through 8 contiguous members, a heteroaryl ring 
having 5 through 6 contiguous members, and an aryl with the provisos that no 
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more than one of the group consisting of spacer pairs R4 and R5, R5 and R^, 
R^ and R7, and R-7 and Rg, can be used at the same time and that no more than 
one of the group consisting of spacer pairs R9 and R j q, R j q and R j j , R j j and 
R] 2 , and Rj2 and Rj3 can be used at the same time; 

5 R4 and R9, R4 and Rj3> Rg and R9, and Rg and R13 can be 

independently selected to form a spacer pair wherein said spacer pair is taken 
together to form a linear moiety wherein said linear moiety forms a ring selected 
from the group consisting of a partially saturated heterocyclyl ring having from 5 
through 8 contiguous members and a heteroaryl ring having from 5 through 6 
10 contiguous members with the proviso that no more than one of the group 

consisting of spacer pairs R4 and R9, R4 and R^, Rg and R9, and Rg and R13 

can be used at the same time; 

R5 and R^O' R5 and R]2> R7 and R\q, and R7 and Rj2 can be 

independently selected to form a spacer pair wherein said spacer pair is taken 
15 together to form a linear moiety wherein said linear moiety forms a C8 to C13 
heterocyclyl ring having from 8 through 13 contiguous members with the 

proviso that no more than one of the group consisting of spacer pairs R5 and 
R 10> R 5 and R 12' R 7 and R 10' and R 7 and ^12 can be used at the same tirne; 

20 In another embodiment of compounds of Formula VII-H, 

Dj, D2, J j , J2 and Kj are each carbon with the proviso that at least one 

of D3, D 4 , J3, J4 and K2 is selected from the group consisting of O, S, and N, 

wherein D3, D4, J3, J4 and K2 are independently selected from the group 
consisting of C, N, O, S and covalent bond with the provisos that no more than 
25 one of D3, D4, J3, J4 and K2 can be a covalent bond, no more than one of D3, 

D 4 , J3, J 4 and K 2 can be O, no more than one of D3, D4, J3, J4 and K2 can be 

S, one of D3, D4, J3, J4 and K 2 must be a covalent bond when two of D3, D4, 
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J 3 , J 4 and K 2 are O and S, and no more than four of D 3 . D 4 . J 3 , J 4 and K 9 can 
beN; 

Dj , D 2 , J j, J 2 and Kj can be selected from the group consisting of C, 
O, S, N and covalent bond with the provisos that D 3 , D 4 , J 3 , J 4 and K 2 are 
5 each carbon and at least one of Dj , D 2 , J , , J 2 and K j is selected from the 
group consisting of O, S, and N wherein, when Dj, D 2 , Jj. J 2 and K, are 
selected from the group consisting of C, O, S, covalent bond, and N, no more 
than one of Dj , D 2 , Jj , J 2 and Kj can be a covalent bond, no more than one of 
Dj,D 2 , Jj, J 2 andKj can be O, no more than one of D, , D 2 , Jj, J 2 and Kj 
10 can be S. one of Dj, D 2 , J,, J 2 and Kj must be a covalent bond when two of 
Dj, D 2 , Jj, J 2 and Kj are O and S, and no more than four of D j , D 2 , Jj, J 2 
and Kj can be N; 

n is an integer selected from 1 through 4; 
X is oxy; 

15 R 16 is selected from the group consisting of hydrido, acyl, aroyl, and 

trialkylsilyl; 

Rj is selected from the group consisting of haloalkyl, haloalkenyl, 
haloalkoxyalkyl, and haloalkenyloxyalkyl; 

R 2 is selected from the group consisting of hydrido, hydroxy, aryl, 
20 aralkyl, alkyl, alkenyl, alkenyloxyalkyl, haloalkyl. haloalkenyl, halocycloalkyl, 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy, 
halocycioalkoxyalkyl, perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, 
heteroaryl, dicyanoalkyl, and carboalkoxycyanoalkyl; 

R 3 is selected from the group consisting of hydrido, hydroxy, cyano, 
25 aryl, aralkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, heteroaryl, 

alkenyloxyalkyl, haloalkyl, haloalkenyl, haloalkoxy, haloalkoxyalkyl, 
haloalkenyloxyalkyl, monocyanoalkyl, dicyanoalkyl, carboxamide, and 
carboxami doaJ ky I ; 
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Y is selected from the group consisting of covalent single bond and 
(C(R i4>2)q wherein q is an integer selected from 1 through 2; 

Rj4 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl, haloalkenyl, 
5 haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, monocyanoalkyl, 
dicyanoalkyl, carboxamide, and carboxamidoalkyl; 

Z is selected from the group consisting of covalent single bond, 

(C(R j 5 ) 2 )q wherein q is an integer selected from 1 through 2, and (CH(R ]5 ))j> 

W-(CH(R 15 )) k wherein j and k are integers independently selected from 0 

10 through 2; 

W is oxy ; 

R 15 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl, haloalkenyl, 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, monocyanoalkyl, 
15 dicyanoalkyl, carboxamide, and carboxamidoalkyl; 

R 4 , Rg, R9, and R 13 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl ; 

R 5 , R^, R 7 , R 10 , R] j, and R 12 are independently selected from the 

group consisting of perhaloaryloxy, alkanoylalkyl, alkanoylalkoxy, 
20 alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclylthio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, N-alkylcarboxamido, 
N-haloalkylcarboxamido, N-cycloalkylcarboxamido, 
aryl carboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
25 heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroarylsulfonyl, 
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, 
heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, 
haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, cycloalkoxy, cycloalkylalkoxy, 
hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, arylamino, 
30 aralkylamino, arylthio, aryIthioalkyl,alkylsuIfonyL alkylsulfonamido, 

monoarylamidosulfonyl, arylsulfonyl, heteroarylthio, heterocyclylsulfonyl, 
heterocyclylthio, alkanoyl, alkenoyl, aroyl, alkyl, alkenyl, alkynyl, alkenyloxy, 
alkylenedioxy, haloalkylenedioxy, cycloalkyl, cycloalkylalkanoyl, halo. 
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haloalky], haloalkoxy, hydroxyhaloalkyl, hydroxyalkyl, aryl, aralkyL aryloxy, 
araJkoxy, saturated heterocycly], heteroaryh heteroaryloxy, heteroaryloxyalkyl, 
arylalkyl, heteroarylalkyl, arylaJkenyl, carboalkoxy, alkoxycarboxamido. 
alkylamidocarbonylamido, arylamidocarbonylamido, carboalkoxyalkyl, 
5 carboalkoxyalkenyl. carboxamido, carboxamidoalkyl. and cyano; 

R 4 and R 5 , R 5 and R 6 , R 6 and R 7 , R 7 and R 8 , R 9 and R J0 , R 10 and 

R] ], Rjj and R 12 , and R 12 and Rj 3 spacer pairs can be independently selected 

from the group consisting of alkylene, alkenylene, alkylenedioxy, aralkylene, 
diacyl, haloalkylene, and aryloxylene with the provisos that no more than one of 

10 the group consisting of spacer pairs R 4 and R 5 , R 5 and R 6 , R 6 and R 7 , and R 7 
and R 8 can be used at the same time and that no more than one of the group 
consisting of spacer pairs R 9 and R ]0 , R 10 andR H , R n andR 12 , and R ]2 
and Rj3 can be used at the same time. 

15 In an even more specific embodiment of compounds of Formula VII-H, 

D] , D 2 , J j, J 2 and Kj are each carbon; 

D 3 , D 4 , J3, J 4 and K 2 are independently selected from the group 
consisting of C, N, O, S and covalent bond with the provisos that at least one of 
D3, D 4 , J 3 , J 4 and K 2 is selected from the group consisting of O, S, and N, 

20 wherein no more than one of D3, D 4 , J 3 , J 4 and K 2 can be a covalent bond, no 

more than one of D3, D 4 , J3, J 4 and K 2 can be O, no more than one of D 3 , D 4 , 

J 3 , J 4 and K 2 can be S, one of D3, D 4 , J3, J 4 and K 2 must be a covalent bond 

when two of D3, D 4 , J 3 , J 4 and K 2 are O and S, and no more than four of D3, 

D 4 , J3, J 4 and K 2 can be N; 

25 n is an integer selected from 1 to 3; 

X is oxy; 
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R] is selected from the group consisting of trifl uoromethyl, 

1 , 1 ,2,2-tetrafl uoroethoxy methyl , trifl uoromethoxy methyl , chl oromethy 1 , 
fluoromethyl, difluoromethyl, chlorodifl uoromethyl, pentafluoroethyl, 
2,2,3,3,3-pentafluoropropyl, anc j heptafluoropropyl; 

5 R| 6 is selected from the group consisting of acetyl, benzoyl, dimethyl 

ten -butylsilyl, hydrido, and trimethylsilyl; 

R 2 is selected from the group consisting of hydrido, hydroxy, methyl, 

ethyl, propyl, butyl, isopropyl, isobutyl, vinyl, phenyl, trifl uoromethyl, 
4-trifluoromethyl phenyl, 1 , 1 ,2,2-tetrafl uoroethoxy methyl, chloromethyl, 
10 trifl uoromethoxy methyl, fluoromethyl, difluoromethyl, chlorodifl uoromethyl, 
pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl, and heptafluoropropyl, 
pentafluorophenyl, and pen tafluorophenoxy methyl; 

R 3 is selected from the group consisting of hydrido, hydroxy, cyano, 

acetyl, methoxy, ethoxy, methyl, ethyl, propyl, vinyl, phenyl, methoxymethyl, 
15 4-trifluoromethyIphenyl, trifl uoromethyl, 1,1,2,2-tetrafl uoroethoxy methyl, 
trifl uoromethoxy methyl, chloromethyl, fluoromethyl, difluoromethyl, 
chlorodifl uoromethyl , pentafl uoroethy 1 , 2,2,3 ,3 ,3-pentafl uoropropy 1 , 
heptafluoropropyl, pentafluorophenyl, and pentafl uorophenoxy methyl. 

2 0 In a more specific embodiment of compounds of Formula VII-H, 

D3, D4, J3, J4 and K2 are each carbon; 

Dj, D 2 , J 1 , J2 and Kj are independently selected from the group 
consisting of C, N, O, S and covalent bond with the provisos that at least one of 
Dj, D 2 , J j, J 2 and Kj is selected from the group consisting of O, S, and N, 

25 wherein no more than one of Dj, D 2 , Jj, J 2 and Kj can be a covalent bond, no 

more than one of Dj , D 2 , J j , J 2 and Kj can be O, no more than one of Dj , D 2 , 

J j, J 2 and Kj can be S, one of Dj, D 2 , Jj, J 2 and K| must be a covalent bond 

when twoofDj, D 2 , Jj, J 2 and K } areOand S, and no more than four of Dj, 

D 2 , Jj, J 2 and Kj can be N; 
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n is an integer selected from 1 to 3: 
X is oxy; 

Rj is selected from the group consisting of trifluoromethyl, 

1.1,2,2-tetrafluoroethoxymethyl, trifluoromethoxy methyl, chloromethyl, 
5 fluoromethyl, difluoromethyl, chlorodifluoromethyl, pentafluoroethyl. 
2,2,3,3,3-pentafluoropropyl, and heptafluoropropyl; 

R I6 is selected from the group consisting of acetyl, benzoyl, dimethyl 
ten -butylsilyl, hydrido, and trimethylsilyl; 

R 2 is selected from the group consisting of hydrido. hydroxy, methyl, 
10 ethyl, propyl, butyl, isopropyl, isobutyl, vinyl, phenyl, trifluoromethyl, 
4-trifluoromethylphenyl, 1,1,2,2-tetrafluoroethoxymethyl, chloromethyl, 
trifluoromethoxymethyl, fluoromethyl, difluoromethyl. chlorodifluoromethyl, 
pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl, and heptafluoropropyl, 
pentafluorophenyl, and pentafluorophenoxy methyl; 

R 3 is selected from the group consisting of hydrido, hydroxy, cyano, 
acetyl, methoxy, ethoxy, methyl, ethyl, propyl, vinyl, phenyl, methoxymethyl, 
4-trifluoromethylphenyl, trifluoromethyl, 1,1,2,2-tetrafluoroethoxymethyl, 
trifluoromethoxymethyl, chloromethyl, fluoromethyl, difluoromethyl, 
chlorodifluoromethyl, pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl, 
2 0 heptafluoropropyl, pentafluorophenyl, and pentafluorophenoxymethyl. 
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In a preferred embodiment of compounds of Formula VII-H, the 
compounds correspond to the Formula VII (also referred to herein as generic 
phenyl tertiary 2-heteroaIkylamines): 



X is selected from the group consisting of O, H, F, S, S(O), NH, 
N(OH), N(alkyl), and N(alkoxy); 

R 16 is selected from the group consisting of hydrido, alkyl, acyl, aroyl, 

10 heteroaroyl, trialkylsilyl, and a spacer selected from the group consisting of a 
covalent single bond and a linear spacer moiety having a chain length of 1 to 4 
atoms linked to the point of bonding of any aromatic substituent selected from 

the group consisting of R 4 , Rg, R 9 , and R J3 to form a heterocyclyl ring having 

from 5 through 10 contiguous members with the proviso that said linear spacer 

15 moiety is other than covalent single bond when R 2 is alkyl; 

R] is selected from the group consisting of haloalkyl. haloalkenyl, 
haloalkoxyalkyl, and haloalkenyloxyalkyl; 

R 2 is selected from the group consisting of hydrido, hydroxy, 
hydroxyalkyl, aryl, aralkyl, alkyl, alkenyl, aralkoxy alkyl, aryloxyalkyl, 




(VII) 



5 or a pharmacuetically acceptable salt thereof, wherein; 
n is an integer selected from 0 through 4; 
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alkoxyalkyl. heteroaryloxyalkyl. alkenyloxyalkyl, cycloalkyl, cycioalkylalkyl. 
cycloalkylalkenyl, cycioalkenyl, cycloalkenylalkyl. haloalkyl. haloalkenyl. 
halocycloalkyl. halocycloalkenyl, haloalkoxy, haioalkoxyalkyl, 
haJoalkenyloxyalkyl. haiocycloalkoxy, halocycloalkoxyalkyl, 
halocycloalkenyloxyalkyl, perhaioaryl, perhaloaralkyl, perhaloaryloxyalkyl. 
heteroaryl, heteroaryl alkyl, monocyanoalkyl, and dicyanoalkyl, 
carboalkoxycyanoalkyl ; 

R 3 is selected from the group consisting of hydrido, hydroxy, halo, 
cyano, hydroxyalkyl, aryl, aralkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, 
aroyl, heteroaroyl, alkenyloxyalkyl, haloalkyl, haloalkenyl, haloalkoxy, 
haioalkoxyalkyl, haloalkenyloxyalkyl, monocarboalkoxyalkyl, 
dicarboalkoxyalkyl. monocyanoalkyl, dicyanoalkyl. carboalkoxycyanoalkyl, 
carboxamide, and carboxamidoalkyl; 

Y is selected from the group consisting of covaient single bond and 
(C(R ]4 ) 2 ) q wherein q is an integer selected from 1 through 2; 

R 14 is selected from the group consisting of hydrido, hydroxy, cyano, 
hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkynyl, alkoxyalkyl, haloalkyl, 
haloalkenyl, haloalkoxy, haioalkoxyalkyl, haloalkenyloxyalkyl, 
monocarboalkoxyalkyl. monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, 
carboalkoxy, carboxamide, carboxamidoalkyl; 

Z is selected from the group consisting of covaient single bond, 
(C(R, 5 ) 2 ) q wherein q is an integer selected from 1 through 2, and (CH(R 15 ))j- 

W-(CH(R 15 )) k wherein j and k are integers independently selected from 0 
through 2; 

W is selected from the group consisting of O, C(O), C(S). C(0)N(R, 4 ). 
C(S)N(R 14 ), (R, 4 )NC(0), (R 14 )NC(S), S, S(O), S(0) 2 , S(0) 2 N(R )4 ), 
(R, 4 )NS(0) 2 , and N(R, 4 ) with the proviso that R, 4 is other than cyano; 

R 15 is selected from the group consisting of hydrido, cyano, 
hydroxyalkyl, acyl. alkoxy, alkyl, alkenyl, alkynyl, alkoxyalkyl, haloalkyl, 
haloalkenyl, haloalkoxy, haioalkoxyalkyl. haloalkenyloxyalkyl, 
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monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyL 
carboalkoxy, carboxamide, and carboxamidoalkyl; 

R4, Rg, R9, and R|3 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl ; 

5 R5, R^, R7, Rjq, Rj j, and R|2 are independently selected from the 

group consisting of perhaloaryloxy, alkanoylalkyl, alkanoylalkoxy, 
alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclylthio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, N-alkylcarboxamido, 

10 N-haloalkylcarboxamido, N-cycIoalkylcarboxamido, N- 
arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, 
cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, heterocydyloxy, 
aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, 

15 aralkyl sulfonyl, aralkylsulfonylalkyl, aralkylsulfinyl, aralkylsulfinylalkyl, 

halocycloalkyl, halocycloaJkenyl, cycloalkylsulfinyl, cycloalkylsulfinylalkyj, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino, N- 
heteroaiylamino-N-alkyiamino, heteroarylaminoalkyl,haloalkylthio, 
alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, 

20 cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl, cycloalkylalkoxy, 
cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyaJkyl, 
hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, alkylthioalkyl, 
arylamino, aralkylamino, arylthio, arylthioalkyK heteroaralkoxyalkyl, 

25 alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyl, arylsulfonylalkyl, 
heteroarylsulfinylalkyl, heteroarylsulfonylalkyl, alkylsulfonyl, 
alkylsulfonylalkyl, haloalkylsulfinylalkyl, haloalkylsulfonylalkyl, 
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl 
amidosulfonyl, dialkyl amidosulfonyl, monoarylamidosulfonyl, 

30 arylsulfonamido, diary lamidosulfonyl, monoalkyl monoaryl amidosulfonyl, 

arylsulfinyl, arylsulfonyl, heteroarylthio, heteroarylsulfinyl, heteroarylsulfonyl, 
heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyl, aroyl, heteroaroyl, 
aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl, alkynyl, alkenyloxy, 
alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, cycloalkyl, 

35 cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl, lower 

cycloalkenylalkyl, halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl, 
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hydroxyaralkyl, hydroxyaJkyl, hydoxyheteroaralkyl, haloalkoxyalkyl, aryl, 
heteroaralkynyl, aryloxy, araJkoxy, aryloxyalkyl, saturated heterocyclyl, 
partially saturated heterocyclyl, heteroaryl, heteroaryloxy, heteroaryloxyalkyl, 
heteroaralkyl, arylalkenyl, heteroarylalkenyh carboxyalkyl, carboalkoxy, 
5 alkoxycarboxamido, alkylamidocarbonylamido, arylamidocarbonylamido, 
carboalkoxyalkyl, carboalkoxyalkenyl, carboaralkoxy, carboxamido, 
carboxamidoalkyl, cyano, carbohaloalkoxy, phosphono, phosphonoalkyl, 
diaralkoxyphosphono, and diaralkoxyphosphonoalkyl; 

R 4 and R 5 , R 5 and R 6 , R 6 and R 7 , R 7 and Rg, R 9 and R 10 , R J0 and Rj 

10 Rj j and R 12 , and R J2 and R 13 can be independently selected to form spacer pairs 

wherein a spacer pair is taken together to form a linear moiety having from 3 through 
6 contiguous atoms connecting the points of bonding of said spacer pair members to 
form a ring selected from the group consisting of a cycloalkenyi ring having 5 
through 8 contiguous members, a partially saturated heterocyclyl ring having 5 
15 through 8 contiguous members, a heteroaryl ring having 5 through 6 contiguous 
members, and an aryl with the provisos that no more than one of the group 

consisting of spacer pairs R 4 and R 5 , R 5 and R 6 , R 6 and R 7 , and R 7 and Rg, can 

be used at the same time and that no more than one of the group consisting of spacer 

pairs R 9 and R 10 , R 10 andR n , Rjj andR J2 , and R 12 and R 13 can be used at the 

20 same time. 



25 
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In a preferred embodiment of compounds of Formula VIK compounds have 
the Formula VII-2: 




wherein; 

5 

n is an integer selected from 1 through 4; 

Rj 6 is selected from the group consisting of hydrido, acyl, aroyl, and 
trialkylsilyl; 

R] is selected from the group consisting of haloalkyl, haloalkenyl, 

10 haloalkoxyalkyl, and haloalkenyloxyaikyl; 

R 2 is selected from the group consisting of hydrido, hydroxy, aryl, 

aralkyl, alkyl, alkenyh alkenyloxyalkyl, haloaikyl, haloalkenyl, halocycloalkyl, 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyaikyl. halocycloalkoxy, 
halocycloalkoxyalkyl, perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, 
15 heteroaryl, dicyanoalkyl, and carboalkoxycyanoalkyl; 

R3 is selected from the group consisting of hydrido, hydroxy, cyano, 

aryl, aralkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, heteroaryl, 
alkenyloxyalkyl, haloalkyl, haloalkenyl, haloalkoxy. haloalkoxyalkyl, 
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haloalkenyloxyalkyl, monocyanoalkyl, dicyanoalkyl, carboxamide. and 
carboxami doal ky 1 ; 

Y is selected from the group consisting of covalent single bond and 

(C(R]4) 2 )q wherein q is an integer selected from 1 through 2; 

5 R24 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl. haloalkenyl, 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, monocyanoalkyl, 
dicyanoalkyl, carboxamide, and carboxamidoalkyl; 

Z is selected from the group consisting of covalent single bond, 

(C(R 15 ) 2 ) q wherein q is an integer selected from 1 through 2, and (CH(R 15 ))j- 

W-(CH(R 15 )) k wherein j and k are integers independently selected from 0 

through 2; 

W is oxy; 

R]5 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl, haloalkenyl, 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, monocyanoalkyl, 
dicyanoalkyl, carboxamide, and carboxamidoalkyl; 

Rg, R9> and R 13 are independently selected from the group 
consisting of hydrido, halo, haloalkyl, and alkyl ; 

R 5> R 6' R 7* R 10 R ] 1* and R 12 are independently selected from the 
group consisting of perhaloaryloxy, alkanoylalkyl, alkanoylalkoxy, 
alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclylthio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, N-alkylcarboxamido, 
N-haloalkylcarboxamido, N-cycloalkylcarboxamido, N- 
arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroarylsulfonyl, 
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, 
heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, 
haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, cycloalkoxy, cycloalkylalkoxy, 
hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, arylamino, 
araJkylamino, arylthio, arylthioalkyl,alkylsulfonyl, alkylsulfonamido, 
monoarylamidosulfonyL arylsulfonyl, heteroarylthio, heterocyclylsulfonyl, 
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heterocyclylthio, alkanoyl, alkenoyl, aroyh alkyL alkenyl, alkynyl, alkenyloxy, 
alkylenedioxy, haloalkylenedioxy, cycloaJkyl, cycloalkylalkanoyl, halo, 
haloalkyl, haloalkoxy, hydroxyhaloalkyl, hydroxyalkyl, aryl, aralkyl, aryioxy, 
aralkoxy, saturated heterocyclyh heteroaryl, heteroaryl oxy, heteroaryloxyalkyl, 
5 arylalkyl, heteroarylalkyl, arylalkenyl, carboalkoxy, alkoxycarboxamido, 
alkylamidocarbonylamido, arylamidocarbonylamido, carboalkoxyalkyl, 
carboalkoxyalkenyl, carboxamido, carboxamidoalkyl, and cyano; 

R 4 and R 5 , R 5 and R^, and R 7 , R 7 and Rg, R 9 and R 10 , Rjo and 

Rj], Rjj and R j 2^ and Rj 2 and Rj3 spacer pairs can be independently selected 

10 from the group consisting of alkylene, alkenylene, alkylenedioxy, aralkylene. 

diacyl, haloalkylene, and aryloxylene with the provisos that no more than one of 

the group consisting of spacer pairs R 4 and R 5 , R 5 and R 6 , R^ and R 7 , and R 7 
and Rg can be used at the same time and that no more than one of the group 
consisting of spacer pairs R 9 and R 10 , Rjq and Rj j, Ry j and R 12 , and R 12 
15 and Rj3 can be used at the same time. 

In a more preferred embodiment of compounds of Formula VII-2, 
n is an integer selected from 1 through 2; 

Rj is selected from the group consisting of haloalkyl and 

haloalkoxyalkyl; 

20 Rjg is hydrido; 

R 2 is selected from the group consisting of hydrido, aryl, alkyh alkenyl, 

haloalkyl, haloalkoxy, haloalkoxyalkyl, perhaloaryl, perhaloaralkyl, 
perhaloaryloxyalkyl, and heteroaryl; 

R3 is selected from the group consisting of hydrido, aryl, alkyl, alkenyl, 

25 haloalkyl, and haloalkoxyalkyl; 

Y is selected from the group consisting of a covalent single bond and 
alkylene; 

Z is selected from the group consisting of a covalent single bond and 
alkylene; 
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"4. R 8 . R 9 , and R 13 are jndependenl|y se|raed 
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R 16 ls hydrido; 
is haloaJkyl; 

*2 <s sealed , rom ,„e group consis „„ g 
aryl, and haloalkoxy; "aloalkyl, 



25 



Z is covalent single bond; 
Rj4 is hydrido; 

30 co ■ . R4 ' R8 ' R9,andR,3aretodepe " d ^*«ed fr o mlhegroup 
30 consisting of hydrido and halo; P 
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R5, R^, R7, Rj 0 , Rj j, and R J2 are independently selected from the 

group consisting of perhaloaryloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, 
heterocyclylthio, hydroxyalkoxy, aralkanoylalkoxy, aralkenoyl, 
cycloalkylcarbonyl, cyanoalkoxy, heterocyclylcarbonyl, hydrido, alkyl, halo, 
5 haloalkyl, haloalkoxy, aryl, alkylthio, arylamino, arylthio, aroyK arylsulfonyK 
aryloxy, aralkoxy, heteroaryloxy, alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy, 
cycloalkylalkanoyl, heteroaryl, cycloalkyl, haloalkykhio, hydroxyhaloalkyl, 
heteroaralkoxy, and heteroaryl oxyalkyl. 

In an embodiment of compounds of Formula VII-2, 
n is an integer selected from 1 to 3; 

Rj is selected from the group consisting of trifluoromethyl, 

1 , 1 ,2,2-tetrafl uoroethoxy methyl , trifl uoromethoxy methy 1 , chl oromethy 1 , 
fluoromethyl, difluoromethyl, chlorodifluoromethyl, pentafluoroethyl, 
2,2,3,3,3-pentafluoropropyl, and heptafluoropropyl; 

R]5 is selected from the group consisting of acetyl, benzoyl, dimethyl 

ter/-butylsilyl, hydrido, and trimethylsilyl; 

R2 is selected from the group consisting of hydrido, hydroxy, methyl, 

ethyl, propyl, butyl, isopropyl, isobutyl, vinyl, phenyl, trifluoromethyl, 
4-trifluoromethylphenyI, 1 ,1 ,2,2-tetrafluoroethoxymethyl, chloromethyl, 
trifl uoromethoxy methyl, fluoromethyl, difluoromethyl, chlorodifluoromethyl, 
pentafluoroethyl, 2,2,3,3 ,3-pentafluoropropyl, and heptafluoropropyl, 
pentafluorophenyl, and pentafluorophenoxy methyl; 

R3 is selected from the group consisting of hydrido, hydroxy, cyano, 

acetyl, methoxy, ethoxy, methyl, ethyl, propyl, vinyl, phenyl, methoxymethyl, 
4-trifl uoromethy 1 phenyl , trifl uoromethy 1 ,1,1 ,2,2-tetrafl uoroethoxy methy 1 , 
trifl uoromethoxy methyl, chloromethyl, fluoromethyl, difluoromethyl, 
chlorodifluoromethyl, pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl, 
heptafluoropropyl, pentafluorophenyl, and pentafluorophenoxy methyl. 

In a preferred embodiment of compounds of Formula VII-2, 
n is the integer 1 ; 

Rjg is hydrido; 
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Rj is selected from the group consisting of trifluoromethyl, 1,1.2,2- 

tetrafluoroethoxymethyl, trifluoromethoxy methyl, difluoromethyl. 
chlorodifluoromethyl, and pentafluoroethyl; 

R 2 is selected from the group consisting of hydrido, methyl, ethyl, 
propyl, butyl, vinyl, phenyl, 4-trifluoromethy I phenyl, trifluoromethyl, 1,1,2,2- 
tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyl, pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl. and 
heptafl uoropropyl ; 

R 3 is selected from the group consisting of hydrido, phenyl, 4- 
trifluoromethylphenyl, methyl, ethyl, vinyl, methoxy methyl, trifluoromethyl, 
trifluoromethoxymethyl, difluoromethyl, chlorodifluoromethyl, and 
pentafluoroethyl. 

In a even more preferred embodiment of compounds of Formula VII-2, 
n is the integer 1 ; 

Rj is selected from the group consisting of trifluoromethyl, 1,1,2,2- 

tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyl, and pentafluoroethyl; 

Rjg is hydrido; 

R 2 is selected from the group consisting of hydrido, methyl, ethyl, 
phenyl, 4-trifluoromethylphenyl. trifluoromethyl, trifluoromethoxymethyl, 

1,1,2,2-tetrafluoroethoxymethyl, difluoromethyl, chlorodifluoromethyl, 
pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl, and heptafl uoropropyl; 

R 3 is selected from the group consisting of hydrido, phenyl, 

4-trifluoromethylphenyl, methyl, trifluoromethyl, difluoromethyl, and 
chlorodifluoromethyl. 

In a most preferred embodiment of compounds of Formula VII-2, 
n is the integer 1 ; 

Rj is selected from the group consisting of trifluoromethyl and 
pentafluoroethyl: 
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Rj6 is hydrido; 

R2 is selected from the group consisting of hydrido, phenyl, and 
trifluoromethyl; 

R3 is selected from the group consisting of hydrido, 
5 methyl, trifluoromethyl, and difluoromethyl. 

In another embodiment of compounds of Formula VII, compounds have the 
formula Cyclo-VII: 




Rio 



Rl2 ^ 1 (Cyclo-VII) 



10 wherein: 

R ]6 is taken together with R 4 , Rg, R 9 , or R 13 to form a spacer selected 

from the group consisting of a covalent single bond and a linear spacer moiety 
having a chain length of 1 to 4 atoms to form a heterocyclyl ring having from 5 
through 10 contiguous members with the proviso that said linear spacer moiety 

15 is other than covalent single bondwhen R 2 is alkyl; 

n is an integer selected from 1 through 3; 

X is selected from the group consisting of O, S, NH, N(alkyl), and 
N(alkoxy); 
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R 2 is seiecred from the group consiaing of hydrido. hydroxy 

*3 * select from me g roup consjsti „ g Qf hydijdo ^ ^ 

V . seiecred from fc group consisling rf ^ ^ ^ ^ 
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R '4— ^cdf r o ml ne sroupconsistmgofhydrido 

2 . se.ec.ed from rhe group consisting of covaien, si „g, e „ 0 „d 
<0*1SW, where™ „ is an integer se,ec.ed from , , hro „gh 2. and (CH<R )5))j . 
W-(CH(R 15))k ^ j and k are i„ t eg ers indepe „ dent|y ^ 
through 2; 

W is seiected f rom rhe group coning of O. C(0). S. S(0,, and S(0, 2 ; 
R ,5 is selected from me group consisdng of hydrido, cyano 
Mroxyaiky,, any,, a.koxy, a,ky,, aikenyi, aikyny,. aikoxyaikyi, haioaikyi. 
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haloalkenyl, haloalkoxy, haloalkoxy alky I, haloalkenyloxyalkyl, 
monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, 
carboalkoxy, carboxamide, and carboxamidoalkyl; 

R4, Rg, R9, and R|3 are independently selected from the group 

5 consisting of hydrido, halo, haloalkyl, and alkyl ; 

R5, R^, R7, R](), Rj j, and Rj2 are independently selected from the 

group consisting of perhaloaryloxy, alkanoylalkyl, alkanoylalkoxy, 
alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclylthio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 

10 alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, 

N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, N- 
ary I carboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, 
cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, heterocyclyloxy, 

15 aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, 

aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfinyl, aralkylsulfinylalkyl, 
halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl, cycloalkylsulfinylalkyl, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino, N- 
heteroaiylamino-N-alkylamino, heteroarylaminoalkyl,haloaIkylthio, 

20 alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, 
cycloalkoxy, cycloalkenyloxy, cycloalkoxy alkyl, cycloalkylalkoxy, 
cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl, 
hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, alkylthioalkyl, 

25 arylamino, aralkylamino, arylthio, arylthioalkyl, heteroaralkoxyalkyl, 
alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyl, arylsulfonylalkyl, 
heteroarylsulfmylalkyl, heteroarylsulfonylalkyl, alkylsulfonyl, 
alkylsulfonylalkyl, haloalkylsulfinylalkyl, haloalkylsulfonylalkyl, 
alkyl sulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl 

30 amidosulfonyl, dialkyl amidosulfonyl, monoarylamidosulfonyl, 

arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, 
arylsulfinyl, arylsulfonyl, heteroarylthio, heteroarylsulfmyl, heteroarylsulfonyl, 
heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyl, aroyl, heteroaroyl, 
aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl, alkynyl, alkenyloxy, 

35 alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, cycloalkyl, 
cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl, lower 



;DOCID: <WO 001B721A1_I_> 



WO 00/18721 PCT/US99/22119 

34 

cycloalkenylalkyl, haJo, haJoalkyl, haloalkenyl, haloaJkoxy, hydroxyhaloalkyl, 
hydroxyaralkyi, hydroxyalkyl, hydoxyheteroaralkyi, haloalkoxyalkyl, aryl, 
heteroaralkynyl, aryloxy, aralkoxy. aryloxyalkyl, saturated heterocyclyl, 
partially saturated heterocyclyl, heteroaryl, heteroaryloxy, heteroaryloxyalkyl, 
5 heteroaralkyl, arylalkenyl, heteroaryialkenyl, carboxyalkyl, carboalkoxy, 
alkoxycarboxamido, alkylamidocarbonylamido, arylamidocarbonylamido, 
carboalkoxyalkyl, carboalkoxyalkenyl, carboaralkoxy, carboxamido, 
carboxamidoalkyl, cyano, carbohaloalkoxy, phosphono, phosphonoalkyl, 
diaraJkoxyphosphono, and diaralkoxyphosphonoalkyl; 



10 



15 



20 



R 5 and R^>, Rg and R ? , R ? and R 8 , Rq and R, 0 , R J0 and R n , Rj j 

and R 12 , and R 12 and R J3 can be independently selected to form spacer pairs 
wherein a spacer pair is taken together to form a linear moiety having from 3 
through 6 contiguous atoms connecting the points of bonding of said spacer pair 
members to form a ring selected from the group consisting of a cycloalkenyl ring 
having 5 through 8 contiguous members, a partially saturated heterocyclyl ring 
having 5 through 8 contiguous members, a heteroaryl ring having 5 through 6 
contiguous members, and an aryl with the provisos that no more than one of the 
group consisting of spacer pairs R 5 and R^ R^ and R 7 , and R 7 and Rg, can be 
used at the same time and that no more than one of the group consisting of 
spacer pairs R 9 and R IQ , R 1Q and R u , R n and R, 2 , and R 12 and R 13 can be 
used at the same time. 

In an embodiment of compounds of Formula Cyclo-VII, 
n is the integer 1 ; 

X is selected from the group consisting of O, NH, and S; 
R 16 is taken together with R 4 , R g , R 9 , or R 13 to form a spacer selected 
from the group consisting of a covalent single bond, CH 2 , CH(CH 3 ), CF 2 , 
C(O), C(S), and S0 2 ; 

Rj is selected from the group consisting of trifluoromethyl, 1,1,2,2- 

tetrafluoroethoxy methyl, trifluoromethoxymethyl, difluoromethyl, 
30 chlorodifluoromethyl, and pentafluoroethyl; 

R 2 is selected from the group consisting of hydrido, phenyl, 
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4-trifluoromethyl phenyl, vinyl, trifluoromethyl, pentafluoroethyl, 
1,1,2,2-tetrafluoroethoxy methyl, trifluoromethoxy methyl, difluoromethyl, 
chlorodifluoromethyl, 2,2,3,3,3-pentafluoropropyl, and heptafluoropropyl; 

R3 is selected from the group consisting of hydrido, methyl, ethyl, 

5 vinyl, phenyl, 4-trifluoromethylphenyl, methoxy methyl, trifluoromethyl, 
trifluoromethoxymethyl, difluoromethyl, chlorodifluoromethyl, and 
pentafluoroethyl. 

In another embodiment of compounds of Formula Cycio-VII, 
compounds have the formula: 




wherein; 



n is the integer 1 ; 
X is oxy; 

R 16 is taken together with R 4 , Rg, R 9 , or R 13 to form a covalent single 

bond; 

15 Rj is selected from the group consisting of trifluoromethyl, 1,1,2,2- 

tetrafluoroethoxy methyl, trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyl, and pentafluoroethyl; 

R2 is selected from the group consisting of hydrido, phenyl, 

4-trifluoromethyl phenyl, vinyl, trifluoromethyl, pentafluoroethyl. 
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1 .1 ,2,2-tetrafluoroethoxymethyl. trifluoromethoxy methyl, difluoromethyl. 
chlorodifluoromethyl, 2,2.3,3 ,3-pentafluoropropyl, and heptafluoropropyl; 

R 3 is selected from the group consisting of hydrido, methyl, ethyl, 
vinyl, phenyl, 4-trifluoromethylphenyl, methoxymethyl, trifluoromethyl. 
trifluoromethoxymethyl, difluoromethyl, chlorodifluoromethyl. and 
pen tafl uoroethyl . 

In another embodiment of compounds of Formula VII. compounds have 
the Formula VII-3: 




(VII-3) 



or a pharmaceutical^ acceptable salt thereof, wherein: 

R! is selected from the group consisting of haloalkyl, haloalkenyl, 
haloalkoxyalkyl and haloalkenyloxyalkyl; 

R2 is hydroxyalkyl; 

Y is selected from the group consisting of covalent single bond and 
(C(Ri 4 ) 2 ) q wherein q is an integer selected from 1 through 2; 

R 14 is selected from the group consisting of hydrido, cyano, 
hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl, haloalkenyl. 
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haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, monocyanoalkyl, 
dicyanoalkyl, carboxamide, and carboxamidoalkyl; 

Z is selected from the group consisting of covalent single bond, 

(C(Rj5>2)q wherein q is an integer selected from 1 through 2, and (CH(R 15))]- 

5 W-(CH(Rj5»j c wherein j and k are integers independently selected from 0 

through 2; 

W is oxy; 

R|5 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl, haloalkenyl, 
10 haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, monocyanoalkyl, 
dicyanoalkyl, carboxamide, and carboxamidoalkyl; 

R4, Rg, R9, and Rj3 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl ; 

R5, R^, R 7 , Rjq, Rj j , and R 12 are independently selected from the 

15 group consisting of perhaloaryloxy, alkanoylalkyh alkanoylalkoxy, 

alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclylthio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxy carbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, 

N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, N- 

20 arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 

heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio. heteroarylsulfonyl, 
heteroaralkoxy, cycloalkylamino, acylalkyK acylalkoxy, aroylalkoxy, 
heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, 
haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, cycloalkoxy, cycloalkyl alkoxy, 

25 hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, arylamino, 
aralkylamino, arylthio, aryIthioalkyl,alkylsulfonyK alkylsulfonamido, 
monoarylamidosulfonyl, arylsulfonyl, heteroarylthio, heterocyclylsulfonyl, 
heterocyclylthio, alkanoyl, alkenoyl, aroyl, alkyl, alkenyl, alkynyl, alkenyloxy, 
alkylenedioxy, haloalkyienedioxy, cycloalkyl, cycloalkylalkanoyl, halo, 

30 haloalkyl, haloalkoxy, hydroxyhaloalkyl, hydroxyalkyl, aryl, aralkyl, aryloxy, 
aralkoxy, saturated heterocyclyl, heteroaryl, heteroaryloxy, heteroaryloxyalkyl, 
arylalkyl, heteroarylalkyl, arylalkenyl, carboalkoxy, alkoxycarboxamido, 
alkylamidocarbonylamido, arylamidocarbonylamido, carboalkoxy alky I, 
carboalkoxyalkenyl, carboxamido, carboxamidoalkyl, and cyano; 
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R. L R, , and R 12 . and R, 2 and ,„ spacer ^ ^ „ e indepe „ dem|y ^ 

fron, ,he group consisdng of alk yl e„e. alke „ y le„ e . alkyIenedioxy aralky , ene 
d.ac yl , Moa.Meae, and aryldioxyle „ e wjth ^ ^ ^ JJ^^ 

5 of,., egrou p consistingofspacerpaireR4andR5 R5andR6 ^ 

consisongof spacer pairs R 9 a 1 , d R, ( , R|oandR|i R , , and R]j , an(J ^ 
and R 13 can be used at the same time. 



10 



15 



In an embodiment of compounds of Formula VII-3, 

R, is selected from the group consisting of trifluoromethyl 112 2 

pemafluoroprop,,, hep ta f, U oropr„p yl , and peaunuorophen^'m'e,,,,,; 
R 2 ishydrox y me,h y l. I- byd ,ox y e,h y ,, and M- di h yd rox y «h yl . 



20 



i 

25 



30 
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In another embodiment of compounds of Formula VII, compounds have 
the Formula VIW: 




wherein; 
5 X is oxy; 

Rj is selected from the group consisting of haloalkyl and 

haloalkoxyalkyl; 

Rj6 is hydrido; 

R2 and R3 are taken together to form a linear spacer moiety selected from 

10 the group consisting of a covalent single bond and a moiety having from 1 

through 6 contiguous atoms to form a ring selected from the group consisting of 
a cycloalkyl having from 3 through 8 contiguous members, a cycloalkenyl 
having from 5 through 8 contiguous members, and a heterocyclyl having from 4 
through 8 contiguous members; 

!5 Y is selected from the group consisting of a covalent single bond and 

alkylene; 

Z is selected from the group consisting of a covalent single bond and 
alkylene; 
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R 14 is selected from the group consisting of hydrido. alkyl. and 
haloaJkyl; 

R 15 is selected from the group consisting of hydrido, alkyl. and 
haloaJkyl; 

R4, R8' R 9' 311(1 R 13 are independently selected from the group 
consisting of hydrido and halo; 

R 5> R 6- R 7' R 10- R i j, and R J2 are independently selected from the 
group consisting of perhaloaryloxy, N-aryl-N-alkylamino, heterocyclylalkoxy. 
heterocyclylthio, hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy. 
alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, 
N-arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclyicarbonyl, hydrido, alkyl, halo, haloalkyl, haloalkoxy, aryl, 
alkylthio, arylamino, arylthio, aroyl, arylsulfonyl, aryloxy, aralkoxy, 
heteroaryloxy, alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy, 
cycloalkylalkanoyl, heteroaryl, cycloalkyl, haloalkylthio, hydroxyhaloalkyl, 
heteroaralkoxy, heterocyclyloxy, aralkylaryl, heteroaryloxy alkyl, heteroarylthio, 
and heteroarylsulfonyl. 

In an embodiment of compounds of Formula VIM. 
X is oxy; 

Rjg is hydrido; 

Rl is selected from the group consisting of trifluoromethyl, 1,1,2,2- 

tetrafluoroethoxymethyl, trifluoromethoxymethyl. difluoromethyl, 
chlorodifluoromethyl, and pentafluoroethyl; 

R 2 and R 3 spacer pair is selected from the group consisting of 
-CH 2 SCH r , -CH 2 OCH 2 -, -CH 2 CH(R 17 )-, -CH=C(R 17 )-, 
-CH 2 S(0) 2 CH 2 -, -CH 2 CH 2 CH(R , 7 ). , . -CH 2 CH(R , 7 )CH 2 - , 
-CH 2 CH=C(R 17 )-, -CH(R 17 )CH=CH-, -CH 2 C(R 17 )=CH-, 
-CH(R 17 )C(0)N(R ]7 )-, -C(0)N(R 17 )CH(R n )-, -CH(R 17 )C(0)NHCH r , 
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-CH 2 C(0)NHCH(R , 7 )- , -CH(R j 7 )CH(R , 7 )C(0)NH-, 
-C(0)NHCH(R j 7 )CH(R j 7 )- , -CH 2 CH(R , 7 )CH 2 CH 2 - , 
-CH(R 17 )CH 2 CH 2 CH 2 -, -CH 2 CH=CHCH 2 -, -CH=CHCH 2 CH r , 
-CH=CHCH=CH-, -CH 2 CH 2 CH 2 CH 2 CH r , -CH 2 CH 2 CH=CHCH r , 
5 -(CH 2 ) 2 0-, -(CH 2 CHR 17 )0-, -(CF 2 ) 2 0-, -SCH 2 CH 2 -, -S(0)CH 2 CH r , 
-CH 2 S(0)CH 2 -,-CH 2 S(0)CH 2 CH r , -S(0) 2 CH 2 -, -CH 2 N(R ]7 )0-, 
-CH 2 CH 2 C(0)-, -CH 2 C(0)NR 17 -, and -CH 2 NR 17 CH 2 - wherein R 17 is 
selected from the group consisting of H, CH3, OCH3, CF3, CH 2 CH 3 , F, CI, 
CH 2 OH, and OH. 

10 In an embodiment of compounds of Formulas VII-H, VII, VII-2, VII-3, 

VII-4, and Cyclo-VII, 

Y is selected from the group consisting of a covalent single bond, 
methylene, 2-fluoroethyIidene, ethylidene, 2,2-difluoroethylidene, and 2,2,2- 
trifl uoroethy lidene ; 

15 Z is group selected from the group consisting of covalent single bond, 

oxy, methyleneoxy, methylene, ethylene, ethylidene, 2-fluoroethylidene, 2,2- 
difluoroethylidene, and 2,2,2-trifluoroethylidene; 

R4, Rg, R9, and Rj3 are independently selected from the group 

consisting of hydrido and fluoro; 

20 R 5 and R] 0 are independently selected from the group consisting of 

acetoxy, 3-acetamidophenoxy, 3-acetylphenoxy, 4-acetylphenylsulfonyl, amino, 
4-acetylphenylthio, acetylthio,3-aminobenzyloxy, 4-aminobenzyloxy, 4- 
aminophenoxy, 3-aminophenyl, benzoyl, benzoylamido, benzoyl methoxy, 
benzyl, N-benzylamidocarbonyl, benzylamino, 3-benzylimidazol-4-ylmethoxy, 

25 N-benzyl-N-methylamidocarbonyl, benzyloxy, 4-benzyloxybenzyloxy, 4- 
benzylphenoxy, 4-benzylpiperidinyl, bromo, 5-bromo-2-fluorophenoxy, 4- 
bromo-3-fluorophenoxy, bromomethyl, 4-bromo-2-nitrophenoxy, 2- 
bromobenzyloxy, 3-bromobenzyloxy, 4-bromobenzyloxy, 4-bromophenoxy, 5- 
bromopyrid-2-yloxy, 4-bromothiophen-3-ylthio, butoxy, 4-butoxyphenoxy, N- 

3 0 buty lylcarboxamido, N-butyl-N-methylcarboxamido, 
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N-butyl^ethoxycarbonylphenylamino. 4-butylphenoxy, carboxy, 
carboxamidomethoxy, 3 -carboxy benzyloxy. 4-carboxybenzyloxy, 
4-carboxy phenyl, 5-carboxypyrid-3-yloxy, chloro, 3-chIorobenzyl, 

2- chlorobenzyloxy, 3-chlorobenzyloxy, 4-chlorobenzyIoxy, 2-chlorophenoxy, 
4-chlorophenoxy, 4-chloro-3-ethylphenoxy, 3-chloro-4-fluorobenzyI, 

3- chloro-4-fluorophenyl, 3-chloro-2-fluorobenzyloxy, 3-chIoro-2- 
hydroxypropoxy, 4-chIoro-3-methylphenoxy, 4-chloro-3-methyIbenzyl, 

2- chIoro-4-fluorophenoxy, 4-chlorophenoxy, 3-chIoro^-ethylphenoxy, 

3- chloro-4-methyiphenoxy, 3-chioro-4-fluorophenoxy, 

4- chioro-3-fluorophenoxy, 4-chloro-2-fluorophenoxy, 
3-chloro-4-fluorophenylsulfonyIamido, 4-chIorophenyl, 

3- chIorophenylamino, 4-chlorophenylamino, 

5- chIorophenylthiophen-3-ylmethoxy, 5-chloropyrid-3-yloxy, 

4- chlorothiophen-2-ylmethylthio, cyano, 3-cyanobenzyloxy, 
4-cyanobenzyloxy, 4~(2-cyano-2-ethoxycarbonylacetyl)phenylamino, 
N-(2-cyanoethyl)-4-methylphenylamino, 2-cyanopyrid-3-yloxy, 
4-cyanophenoxy, 4-cyanophenyI, 3-cyanophenylamino, 4-cyanophenylamino, 

3- cyanopropoxy, cyclobutoxy, cyclobutyl, cyclohexylamidocarbonyl, 
cyclohexoxy, cyclohexylmethoxy, cyclopentoxy, cyclopentyl, N- 
cyclopentylamidocarbonyl, cyclopentylcarbonyl, 

4- cycIopentylphenxoy, cyclopropyl, cyclopropylmethoxy, cyclopropoxy, 
3.5-dichlorobenzyloxy, 3,5-dichloro-4-methylphenoxy, 2,3-dichlorophenoxy, 

2.4- dichlorophenoxy, 3,5-dichIorophenoxy, 2.4-dichIorophenyl, 

3.5- dichlorophenyl, 3,5-dichloro-4-methoxyphenyI, 3,5-dichIorobenzyl, 
3,4-dichIorophenoxy, 3,4-dichlorophenyl, 3,4-difluorophenoxy, 

2.4- difluorobenzyloxy, 2,5-difluorobenzyioxy, 3,5-difluorobenzyloxy, 2,6- 
difluorobenzyloxy, 3,5-difIuorophenoxy, 3,4-difluorophenyl, 
4-difluoromethoxybenzyloxy, 2,3-difluorophenoxy, 2,4-difluorophenoxy, 2,3- 
difluorobenzyloxy, 3,4-difluorobenzyloxy, difluoromelhoxy, 

2.5- difluorophenoxy, 3,5-difluorophenylamino, 3,5-dimethoxyphenoxy, 
dimethylamino, N,N-dimethy!carboxamido, 2-(N,N-dimethylamino)ethoxy, 
3-dimethylaminophenoxy, 3 ,4-dimethyl benzyl oxy, 3,5-dimethyIbenzyloxy, 
3,5-dimethylphenoxy, 3 ,4-di methyl phenoxy, 

3,5-dimethyl^(N,N-dimethylamino)phenyl, 3,4-dimethoxyphenyIamino, 3,4- 
dimethylbenzyl, 3,4-dimethylbenzyloxy, 1 , 1 -dimethylhydroxymethyl, 
3,3-dimethyl-2-oxobutoxy, 2,2-dimethylpropoxy, l,3-dioxan-2-yl, 1,4-dioxan- 
2-yl, l,3-dioxolan-2-yl, ethoxy, ethoxycarbonyl. 
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3-ethoxycarbonylphenylamino, 4-ethoxycarbonylphenylamino, 

1- ethoxycarbonylbutoxy, 4-ethoxyphenoxy, ethyl, 
4,4-ethylenedioxypiperidinyl, N-ethyl-N-methylcarboxamido, 

3- ethyIphenoxy, 4-ethylaminophenoxy, 4-ethylbenzyloxy, 
5 3-ethyl-5-methylphenoxy, N-ethyl-3-methylphenylamino, 

N-ethyi-4-methoxyphenylamino, fluoro, 4-fIuorobenzylamino, 

4- fl uoro-3 -methyl benzyl , 2-fl uoro-3 -methyl benzyloxy , 

4-fl uoro-3 -methylphenyl, 4-fluorobenzoyl, 4-fluoro-3-methylbenzoyl, 

3- fluorobenzyloxy, 4-fluorobenzyloxy, 2-fluoro-3-methylphenoxy, 3-fluoro^4~ 
10 methyl phenoxy, 3-fluorophenoxy, 3-fIuoro-2-nitrophenoxy, 2-fluoro-3- 

trifluoromethylbenzyloxy, 4-fluoro-2-trifluoromethyIbenzyloxy, 

4- fl uoro-3-trifluoromethyl benzyloxy, 5-fluoro-3-trifluoromethylbenzyloxy, 

2- fluorophenoxy, 4-fluorophenoxy, 2-fluoro-3-trifluoromethylphenoxy, 
2-fluorobenzyloxy, 4-fluorophenylamidocarbonylamido, 

15 4-fluorophenylamino, 4-fluorobenzoylamido, 4-fluorobenzylamidocarbonyl, 2- 
fluoro-4-trifluoromethylphenoxy, 4-fluoro-2-trifluoromethylphenoxy, 

2- fluoro-4-chloromethylphenoxy, 4-fluoropyrid-2-yloxy, 2-furyl, 

3- furyl, N-(2,2,3,3,4,4,4-heptafluorobutyl)amidocarbonyl, heptafluoropropyl, 
1,1,1,3,3,3-hexafluoropropyl, hydrazinocarbonyl, hydrido, hydroxy, 2- 

20 hydroxyethoxy, 1-hydroxyisobutyl, 3-hydroxy-2,2-dimethylpropoxy, 
hydroxy methyl, 3-hydroxymethylphenoxy, 4-hydroxyphenoxy, 3- 
hydroxypropoxy, 2-hydroxy-333-trifluoropropoxy, 

4- imidazol-l-yI-phenoxy, indol-5-yloxy, iodo, 3-iodobenzyloxy, 
isobutylamino, isobutoxy, N-isobutoxycarbonylamido, isobutyl, isobutyryl, 

25 isobutyrylamido, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, isopropoxy, 
isopropyl, isopropylamidocarbonyl, isopropylamidocarbonylamido, 
4-isopropylbenzyloxy, N-isopropyl-N-methylamino, 3-isopropylphenoxy, 
4-isopropylphenoxy, isopropylthio, 4-isopropyl-3-methylphenoxy, 
isopropylsulfonyl, isopropylsulfonylamido, isoquinolin-3-yloxy, 

30 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, methoxy, 

3- methoxybenzoylamido, 3-methoxybenzyl, methoxycarbonyl, 

4- methoxycarbonylbutoxy, 3-methoxycarbonyl benzyloxy, 
4-methoxycarbonylbenzyloxy, 2-methoxyethoxy, 
3-methoxycarbonylmethoxy, 3-methoxycarbonylprop-2-enyloxy, 

35 methoxy methyl, N-methoxy-N-methylcarboxamido, 

3-methoxyphenoxy, 4-methoxyphenoxy, 4-methoxy-3-methyl phenyl, 
3-methoxyphenyI, 4-methoxyphenyh 3-methoxyphenylamino, 
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4-methoxyphenylamino, 3-memoxyphenylamidocarbonylamido, 
4-methoxyphenylthio, methyl, N-methyl^-methoxyphenylamino, 
4-methylbenzyl, 3-methyl butyl, 3-methyIphenoxy, 4-methylsuIfony I phenyl , 

3- methyl^-methylthiophenoxy, 3-methyl benzyloxy, 4-methylbenzyloxy 

2- methyl-3-nitrophenoxy, 2-methyl-5-nitrophenoxy, 4-methylphenoxy, ' 

4- methylphenyl, N-methyl-N-phenylamidocarbonyl, 
N-methyl-N-propylcarboxamido, 

4-(5-(4-methylphenyl)- 1 ,3,4-oxadiazol-2-yI)phenylamino, 

3- methylphenylsulfonylamido, 4-methylpiperazin- 1 -ylcarbonyl, 
1-methylpropoxy, 3-methylbut-2-enyloxy, 2-methylpyrid-6-yl 

3- methylpyrid-2-yl, 2-methylpyrid-3-yloxy, 2-methylpyrid-5-yloxy N- 
methyIpyrrol-2-yl, 4-methylsulfonylphenylsulfonyl, 

4- methylsulfonylphenylthio, 4-methylthiophenoxy, 
4-methyJthiophenyl, 4-methyJthiobenzyl, morpholin-4-ylcarbonyl. 

2- naphthyloxy, N-neopentylamidocarbonyl, nitro, 3-nitrobenzyl, 

3- nitrobenzyloxy, 4-nitrobenzyloxy, 2-nitrophenoxy, 

3- nitrophenoxy, 4-nitrophenoxy, 3-nitrophenyl, 

4- nitrophenylsulfonyl,3-nitrophenylsulfonylamido, 

4- nitrophenylthio, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-oxobutoxy, 

5- oxohexoxy, N-oxypyrid-3-ylmethylsulfonyI, 2,3,4,5,6- 
pentafluorobenzyloxy, pentafluoroethyl, pentafluoroethylthio, 
4-(2,3,4,5,6-pentafluorophenyI)-2,3,5,6-tetrafluorophenoxy, 
2,2,3,3, 3-pentafluoropropyl, 1,1,3,3,3-pentafluoropropyl, 
1,1.2,2,3-pentafluoropropyl, phenoxy, 3-phenoxybenzyloxy, phenyl 
phenylamidocarbonylamido, l-(N-phenylcarboxamido)ethoxy, phenyiamino, 4- 
phenylbenzyloxy, 1-phenylethoxy, phenylhydroxymethyl. 

3- phenylphenoxy, 4-phenylphenoxy, phenylsulfonyl, phenylsulfonylamido 
2-phenylsulfonylethoxy, phenylthio, 1-piperidinyl, piperidin-4-ylcarbonyl ' 
pipendm-4-ylsulfonyl, piperidin-4-ylthio, hexahydropyran-4-yloxy, 

4- propanoyl, 4-propanoylphenoxy, propoxy, 4-propylphenoxy, 
4-propylphenylamino, 4-propoxyphenoxy, pyrid-2-yl, pyrid-3-yl, 
pyrid-3-ylcarboxamido, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 
pyrid-4-ylmethoxy, pyrid-2-yloxy, pyrid-3-yloxy, pyrid-2-ylmethylthio, pyrid- 
4-ylthio, pyrimid-2-yl, pyrimid-2-yioxy, pyrimid-5-yloxy, 
pyrrolin-l-ylcarbonyl, 2-(pyrTolidin-l-yl)ethoxy. thiophen-3-yl. sec-butyl 
4-5ec-butylphenoxy,rm-butoxy, N-rm-butylamidocarbonyl, 

4-rm -butylbenzyl, A-tert -butylbenzyloxy, 3-ten -butylphenoxy, 
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4-tert -butylphenoxy, A-tert -butylphenyh tetrazol-5-yl, 

3- ( 1 , 1 ,2,2-tetrafl uoroethoxy)benzy lamino, 1 , 1 ,2.2-tetrafl uoroethoxy , 
2,3,5,6-tetrafluoro-4-methoxybenzyloxy, 

2,3,5 ,6-tetrafluoro-4-trifluoromethylbenzyloxy, tetrahydrofuran-2-yl, 
5 2-(5,6,7,8-tetrahydronaphthyloxy), thiazoI-2-yl, thiazol^4-yl, thiazol-5-yh thiol, 

4- thiophenoxy, thiophen-2-yI, 2,3,5-trifluorobenzyloxy, 
2,4,6-trifluorobenzyloxy, N-(4,4,4~trifluorobutyI)-4-methoxyphenyIamino, 
2,2,2-trifluoroethoxy, 2,2,2-trifluoroethyl, 3,3,3-trifluoro-2-hydroxypropyl, 
N-(2,2,2-trifluoroethyl)amidocarbonyl, trifluoromethoxy, 

1 0 3-trifluoromethoxybenzyloxy, 3-trifl uoromethoxy benzylamidocarbonyl, 

3- txifluoromethoxybenzyIamidocarbonylhydrazinocarbonyl, 

4- trifl uoromethoxybenzyloxy, 3 -trifluoromethoxy phenoxy, 

4- trifl uoromethoxy phenoxy , 4-trifl uoromethoxy phenyl ami no, trifl uorom ethyl , 
3-trifluoromethylbenzyIamine, 3-trifluoromethyIbenzyloxy, 
1 5 4-trifl uoromethyl benzyloxy, 2,4-bis-trifluoromethylbenzyloxy , 

3.4- bis-trifluoromethylbenzyloxy, 1,1-bis-trifluoromethy 1-1 -hydroxy methyl, 

3.5- bis-trifluoromethylphenyl, 3-trifIuoromethylbenzyl, 
3,5-bis-trifluoromethylbenzyloxy, 4-trifl uoromethyl phenoxy, 
3-trifl uoromethylphenoxy, 2-trifluoromethylphenyl, 

2 0 3 -trifl uoromethyl phenyl, 4-trifl uoromethyl phenyl, 

3- trifluoromethylphenylamidocarbonylamido, 4-trifluoromethylphenylamino, 3- 
trifluoromethylphenylsulfonylamido, 3-trifluoromethylthiobenzyloxy, 

4- trifl uoromethylthiobenzyloxy, 2,3,4-trifluorophenoxy, 
2,3,4-trifluorophenyl, 2,3,5-trifluorophenoxy, 3,4,5-trimethylphenoxy, 

25 3,4,5-trimethoxyphenylamino, 3-trifluoromethylpyrid-2-yl, 

3-trifluoromethylpyrid-2-yloxy, 5-trifluoromethylpyrid-2-yloxy, 
3-difl uoromethoxy phenoxy, 3-pentafluoroethylphenoxy, 
3 -(1,1,2,2-tetrafl uoroethoxy )phenoxy, 3-trifl uoromethylthiophenoxy, and 
trifl uoromethylthio; 

30 and j are independently selected from the group consisting of 

acetoxy, benzyloxy, bromo, butoxy, butoxycarbonyl, chloro, 4-chiorophenyI, 
3,4-dichlorophenoxy, cyano, 2-cyanophenyl, difl uoromethoxy, ethoxy, fluoro, 
hydrido, hydroxy, methoxy, methoxycarbonyl, methyl, methylsulfonyl, 
morphoIin-4-y], nitro, octyl, phenoxy, phenyl, phenylethenyl, phenylethynyl, 
35 propoxy, thiophen-2-yl, trifl uoromethyl, pentafluoroethyl, 1,1,2,2- 
tetrafl uoroethoxy, and trifluoromethoxy; 
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R 7 and Rj2 are independently selected from the group consisting of 

benzyloxy, hydrido, fluoro, hydroxy, methoxy, and trifluoromethyl: 

R5 and R^ can be taken together to form a spacer group selected from the 

group consisting of benzylidene, 5-bromobenzyIidene, ethylene- 1 ,2-dioxy, 
5 tetrafluoroethylene-l,2-dioxy, 1 ,4-butadienyl, methylene- 1,1-dioxy, 
phenoxylidene. and propylene- 1,3-dioxy; 

R^ and R7 can be taken together to form a spacer group selected from the 

group consisting of benzylidene, 5-bromobenzylidene, ethylene- 1.2-dioxy, 
tetrafluoroethylene-1 ,2-dioxy, 1 ,4-butadienyl, methylene- 1 ,1 -dioxy, 
1 0 phenoxylidene, and propylene- 1 ,3-dioxy ; 

R jq and Rj j can be taken together to form a spacer group selected from 

the group consisting of benzylidene, ethylene- 1,2-dioxy, methylene- 1,1 -dioxy, 
phthaloyl, and tetrafluoroethylene-1, 2-dioxy; 

Rj j and R±2 can be taken together to form a spacer group selected from 

15 the group consisting of benzylidene, ethylene- 1 ,2-dioxy, 

methylene- 1,1 -dioxy, phthaloyl, and tetrafluoroethylene-1, 2-dioxy; 

Rj2 and R|3 can be the spacer group 1 ,4-butadienyl. 

In a preferred embodiment of compounds of Formulas VII-H, VII, VII-2, 
VII-3, VII^, and Cyclo-VII, 
20 Y is selected from the group consisting of methylene, ethylene, and 

ethylidene; 

Z is covalent single bond; 

R4, Rg< and R13 are independently selected from the group 

consisting of hydrido and fluoro; 

25 R5 and Rjq are independently selected from the group consisting of 

4-aminophenoxy, benzoyl, benzyl, benzyloxy, 5-bromo-2-fluorophenoxy, 
4~bromo-3-fluorophenoxy, 4-bromo-2-nitrophenoxy, 3-bromobenzyloxy, 
4-bromobenzyloxy, 4-bromophenoxy, 5-bromopyrid-2-yloxy, 
4-butoxyphenoxy, chloro, 3-chlorobenzyl, 2-chlorophenoxy, 
30 4-chlorophenoxy, 4-chloro-3-ethylphenoxy, 3-chloro-4-fluorobenzyl, 

3-chloro-4-fluorophenyl, 3-chloro-2-fluorobenzyloxy, 3-chlorobenzyloxy, 
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4-chlorobenzyloxy, 4-chloro-3-methylphenoxy, 2-chloro^fluorophenoxy, 
4-chloro-2-fluorophenoxy, 4-chIorophenoxy, 3-chIoro-4-ethylphenoxy, 

3- chloro-4-methylphenoxy, 3-chloro-4-fluorophenoxy, 

4- chloro-3-fluorophenoxy, 4-chIorophenylamino, 5-chloropyrid-3-yloxy, 

5 2-cyanopyrid-3-yloxy, 4-cyanophenoxy, cyclobutoxy, cyclobutyl. cyclohexoxy, 
cyclohexylmethoxy, cyclopentoxy, cyclopentyl, cyclopentylcarbonyl, 
cyclopropyl, cyclopropylmethoxy, cyclopropoxy, 2,3-dichlorophenoxy, 2.4- 
dichlorophenoxy, 2,4-dichlorophenyl, 3,5-dichIorophenyl, 3,5-dichlorobenzyl, 

3.4- dichlorophenoxy, 3,4-difluorophenoxy, 2,3-difluorobenzyloxy, 
10 2,4-difluorobenzyloxy, 3,4-difluorobenzyloxy, 2,5-difluorobenzyloxy, 

3.5- difluorophenoxy, 3,4-difluorophenyl, 3,5-difluorobenzyloxy, 
4-difiuoromethoxybenzyloxy, 2,3-difluorophenoxy, 2,4-difluorophenoxy, 
2,5-difluorophenoxy, 3,5-dimethoxyphenoxy, 3-dimethyIaminophenoxy, 
3,5-dimethylphenoxy, 3,4-dimethylphenoxy, 3 ,4-di methyl benzyl, 

15 3,4-dimethylbenzyloxy, 3,5-dimethylbenzyloxy, 2,2-dimethylpropoxy, 
l,3-dioxan-2-yl, l,4-dioxan-2-yl, l,3-dioxolan-2-yl, ethoxy, 
4-ethoxyphenoxy, 4-ethyIbenzyIoxy, 3-ethylphenoxy, 4-ethylaminophenoxy, 

3- ethyl-5-methyIphenoxy, fluoro, 4-fluoro-3-rnethyl benzyl, 

4- fluoro-3-rnethylphenyl, 4-fIuoro-3-methylbenzoyl, 4-fluorobenzyloxy, 
2 0 2-fluoro-3-methylphenoxy, 3-fluoro-4-methylphenoxy, 3-fluorophenoxy, 

3-fluoro-2-nitrophenoxy, 2-fluoro-3-trifIuoromethylbenzyloxy, 

3- fluoro-5-trifluoromethylbenzyloxy,4-fluoro-2-trifluoromethylbenzyloxy, 

4- fluoro-3-trifluoromethylbenzyloxy, 2-fluorophenoxy, 4-fluorophenoxy, 
2-fluoro-3-trifluoromethylphenoxy, 2-fluorobenzyloxy, 4-fluorophenyIamino, 

25 2-fluoro-4-trifluoromethyIphenoxy, 4-fluoropyrid-2-yloxy, 2-furyl, 3-furyl, 
heptafluoropropyl, 1,1,1 ,3,3,3-hexafluoropropyl, 

2- hydroxy-3,3,3-trifluoropropoxy, 3-iodobenzyloxy, isobutyl, isobutylamino, 
isobutoxy, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, isopropoxy, isopropyl, 

4- isopropylbenzyloxy, 3-isopropylphenoxy, 4-isopropylphenoxy, 

30 isopropylthio, 4-isopropyl-3-methy]phenoxy, 3-isothiazolyl, 4-isothiazolyl, 

5- isothiazolyl, 3 -methoxy benzyl, 4-methoxycarbonylbutoxy, 

3- methoxycarbonylprop-2-enyloxy, 4-methoxy phenyl, 3-methoxyphenylamino, 

4- methoxyphenylamino, 3-methylbenzyloxy, 4-methylbenzyloxy, 
3-methylphenoxy, 3-methyl^-methyhhiophenoxy, 4-methylphenoxy, 

35 1 -methylpropoxy, 2-methylpyrid-5-yloxy, 4-methyithiophenoxy, 
2-naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy, 3-nitrophenyl, 
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4-nitrophenylthio. 2-oxazolyl, 4-oxaa>ly!l 5-oxazolyl, pentafluoroethyl. 
pentafluoroethylthio, 2,2,3,3,3-pentafluoropropyl, 
1,1,3,3,3-pentafluoropropyl, 1,1, 2,2,3 -pentafluoropropyl, phenoxy, 
phenylamino, 1 -phenylethoxy, phenylsulfonyl. 4-propanoylphenoxy, propoxy. 
4-propyIphenoxy, 4-propoxyphenoxy, thiophen-3-yl, sec-butyl, 
^c-butyIphenoxy,rm-butoxy, 3-tert -butylphenoxy, 4-tert -butylphenoxy, 
1,1 ,2,2-tetrafluoroethoxy, tetrahydrofuran-2-yl, 

2- (5,6,7,8-tetrahydronaphthyloxy), thiazoI-2-yl, thiazol-4-yl, thiazol-5-yl, 
thiophen-2-y|, 2,3,5-trifluorobenzyloxy, 2,2,2-trifluoroethoxy, 
2,2,2-trifluoroethyl, 3,3,3-trifluoro-2-hydroxypropyl, trifluoromethoxy. 

3- trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy. 
3-trifluoromethoxyphenoxy, 4-trifluoromethoxyphenoxy, trifluoromethyl, 
3-trifluoromethylbenzyJoxy, 4-trifluoromethylbenzyIoxy, 
2,4-bis-trifluoromethylbenzyloxy, 1 , 1 -bis-trifluoromethy'l- 1 -hydroxymethyl 
3-trifluoromethylbenzyl, 3,5-bis-trifluoromethylbenzyloxy, 

^trifluoromethy]phenoxy,3-trifluoro m ethylphenoxy,3-trifluoromethylphenyl 
3-tnfluoro m ethyIthiobenzyIoxy,4-trifluoro m ethylthiobenzyloxy, 

2.3.4- trifIuorophenoxy, 2,3,4-trifluorophenyI, 2,3,5-trifluorophenoxy, 

3 .4.5- trimethylphenoxy, 3-difluoromethoxyphenoxy, 

3-pentafluoroethylphenoxy,3-(l,l,2,2-tetrafluoroethoxy)phenoxy, 
3-trifluoromethylthiophenoxy, and trifluoromethylthio; 

R 6 and Rj ! are independently selected from the group consisting of 

chloro. fluoro, hydrido, pentafluoroethyl, 1,1,2,2-tetrafluoroethoxy, 
trifluoromethyl, and trifluoromethoxy; 

R 7 and R ]2 are independently selected from the group consisting of 
hydrido, fluoro, and trifluoromethyl. 

In an even more preferred embodiment of compounds of Formulas VII-H 
VII, VII-2, VII-3, VII-4, and Cyclo-VII, 

30 Y is methylene; 

Z is covalent single bond; 

R 4 > R 8> R 9< and R 13 are independently selected from the group 
consisting of hydrido and fluoro; 
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R 5 and R 10 are independently selected from the group consisting of 

benzyloxy, 5-bromo-2-fluorophenoxy, 4-bromo-3-fluorophenoxy, 
3-bromobenzyloxy, 4-bromophenoxy,4-butoxyphenoxy, 3-chlorobenzyloxy, 

2- chlorophenoxy, 4-chloro-3-ethylphenoxy, 4-chloro-3-methylphenoxy, 
5 2-chioro^4-fIuorophenoxy, 4-chloro-2-fluorophenoxy, 4-chlorophenoxy, 

3- chloro-4-ethylphenoxy, 3-chloro-4-methylphenoxy, 

3-chloro^-fluorophenoxy, 4-chIoro-3-fluorophenoxy, 4-chlorophenylamino, 
5-chloropyrid-3-yloxy, cyclobutoxy, cyclobutyl, cyclohexylmethoxy, 
cyclopentoxy, cyclopentyl, cyclopentylcarbonyl, cyclopropylmethoxy, 
10 2,3-dichlorophenoxy, 2,4-dichlorophenoxy, 2,4-dichlorophenyK 
3,5-dichlorophenyl, 3,5-dichlorobenzyl, 3,4-dichlorophenoxy, 

3.4- difluorophenoxy, 2,3-difluorobenzyloxy, 3,5-difluorobenzyloxy, 
difluoromethoxy, 3,5-difIuorophenoxy, 3,4-difluorophenyl, 
2,3-difluorophenoxy, 2,4-difluorophenoxy, 2,5-difluorophenoxy, 

15 3,5-dimethoxyphenoxy, 3-dimethylaminophenoxy, 3,4-dimethyIbenzyloxy, 

3.5- dimethylbenzyloxy, 3,5-dimethylphenoxy, 3,4-dimethylphenoxy, 
l,3-dioxolan-2-yl, 3-ethylbenzyloxy, 3-ethylphenoxy, 4-ethylaminophenoxy, 
3-ethyl-5-methylphenoxy, 4-fluoro-3-methyl benzyl, 4-fluorobenzyloxy, 

2- fluoro-3-methylphenoxy, 3-fluoro^*-methylphenoxy, 3-fluorophenoxy, 
20 3-fluoro-2-nitrophenoxy, 2-fluoro-3-trifluoromethy I benzyloxy, 

3- fluoro-5-trifluoromethyIbenzyloxy, 2-fluorophenoxy, 4-fluorophenoxy, 
2-fluoro-3-trifluoromethylphenoxy, 2-fluorobenzyloxy, 4-fluorophenylamino, 

2- fluoro-4-trifluoromethylphenoxy, 2-furyI, 3-furyl, heptafluoropropyl, 
1,1,1,3,3,3-hexafluoropropyl, 2-hydroxy-3,3,3-trifluoropropoxy, isobutoxy, 

25 isobutyl, 3-isoxazolyI, 4-isoxazolyI, 5-isoxazolyl, isopropoxy, 

3- isopropylbenzyloxy, 3-isopropyIphenoxy, isopropylthio, 

4- isopropyl-3-methylphenoxy, 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, 

3- methoxy benzyl, 4-methoxyphenylamino, 3-methy I benzyloxy, 

4- methylbenxyloxy, 3-methylphenoxy, 3-methy]-4-methylthiophenoxy, 
30 4-methylphenoxy, 1 -methylpropoxy, 2-methylpyrid-5-yloxy, 

4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy, 
3-nitrophenyI, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, pentafluoroethyl, 
pentafluoroethylthio, 2,2,3, 3,3-pentafluoropropyl, 
1,1,3,3,3-pentafluoropropyl, 1,1,2,2,3-pentafluoropropyl, phenoxy, 
35 phenylamino, 1-phenylethoxy, 4-propylphenoxy, 4-propoxy phenoxy, 
thiophen-3-yl ? tert -butoxy, 3-tert -butylphenoxy, 4-tert -butylphenoxy, 



3DOCID: <WO 0018721 A1_l_> 



WO 00/18721 



PCT/US99/22I19 



10 



U,2.2-tetrafluoroethoxy, tetrahydrofuran°2-yl. 2-(5,6.7 8- 
tetrahydronaphthyioxy), thiazol-2-yi, thiazol^-yl, thiazol-5-yl, thiophen-2-yl 
2,2.2-trifluoroethoxy, 2,2,2-trifluoroethyl, 3,3,3-trifluoro-2-hydroxypropy] 
trifluoromethoxy, 3-trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy 
4-trifluoromethoxyphenoxy, 3-trifluoromethoxyphenoxy, trifluoromethyl. 
3-trifluoromethylbenzyloxy, 1 , 1-bis-trifluoromethyl- 1-hydroxymethyl. 
3-trifluoromethyibenzyl, 3,5-bis-trifluoromethylbenzyloxy, 

^trifluoro m ethyi P henoxy,3-trifluoro m ethylphenoxy,3-trifluoromethylpheny] 
2,3,4-tnfluorophenoxy, 2,3,5-trifluorophenoxy, 3,4,5-trimethyIphenoxy, 
3-difluoromethoxyphenoxy, 3-pentafluoroethylphenoxy, 

3-(l,l,2,2-tetrafluoroethoxy)phenoxy,3-tnfluoromethylthiophenoxy, 
3-trifluoromethylthiobenzyloxy, and trifluoromethylthio; 

and Rj j are independently selected from the group consisting of 

chloro, fluoro, hydrido, pentafluoroethy], 1,1,2,2-tetrafluoroethoxy. and 
15 trifluoromethyl; 

R 7 and R 12 are independently selected from the group consisting of 
hydrido, fluoro, and trifluoromethyl. 

In a most preferred embodiment of compounds of Formulas VII-H VII 
20 VII-2, VII-3, VII -4, and Cyclo-VII, ' ' 

Y is methylene; 
Z is covalent single bond; 

R4, Rg, R 9 , and R 13 are independently selected from the group 
consisting of hydrido and fluoro; 

R 5 is selected from the group consisting of 5-bromo-2-fluorophenoxy, 
4-chloro-3-ethylphenoxy, 2,3-dichlorophenoxy, 3,4-dichlorophenoxy, 
3-difluoromethoxyphenoxy, 3,5-dimethylphenoxy, 3,4-dimethyIphenoxy 

3- ethyIphenoxy, 3-ethyl-5-methylphenoxy, 4-fl UO ro-3-methylphenoxy, 

4- fluorophenoxy, 3-isopropylphenoxy, 3-methyIphenoxy, 
3-pentafluoroethyIphenoxy, 3-tert -butylphenoxy, 

3-( 1 , 1 ,2,2-tetrafl uoroethoxy)phenoxy , 2-(5,6,7,8-tetrahydronaphthyloxy), 
3-trifluoromethoxybenzyloxy,3-trifluoromethoxyphenoxy, 
3-trifluoromethylbenzyloxy, and 3-trifluoromethylthiophenoxy; 

R ]0 is selected from the group consisting of cyclopentyl. 
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1 , 1 ,2,2-tetrafluoroethoxy, 2-furyl, 1 , 1 -bis-trifluoromethyl- 1 -hydroxy methyl, 
pentafluoroethyl, trifluoromethoxy, trifluoromethyl, and trifluoromethylthio; 

R$ and Rj ] are independently selected from the group consisting of 

fluoro and hydrido; 

5 R7 and Rj2 are independently selected from the group consisting of 

hydrido and fluoro. 

DEFINITIONS 

The use of generic terms in the description of the compounds are herein 
defined for clarity. 

10 Standard single letter elemental symbols are used to represent specific types 

of atoms unless otherwise defined. The symbol "C" represents a carbon atom. The 
symbol "O" represents an oxygen atom. The symbol "N" represents a nitrogen 
atom. The symbol "P" represents a phosphorus atom. The symbol "S" represents a 
sulfur atom. The symbol "H" represents a hydrogen atom. Double letter elemental 

15 symbols are used as defined for the elements of the periodical table (i.e., CI 
represents chlorine, Se represents selenium, etc.). 

As utilized herein, the term "alkyF\ either alone or within other terms such as 
"haloalkyl" and "alkylthio", means an acyclic alkyl radical containing from 1 to about 
10, preferably from 1 to about 8 carbon atoms and more preferably 1 to about 6 

20 carbon atoms. Said alkyl radicals may be optionally substituted with groups as 
defined below. Examples of such radicals include methyl, ethyl, chloroethyl, 
hydroxyethyl, n-propyl, oxopropyl, isopropyl, n-butyl, cyanobutyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, aminopentyl, iso-amyl, hexyl, octyl and the like. 

The term "alkenyl" refers to an unsaturated, acyclic hydrocarbon radical in so 

25 much as it contains at least one double bond. Such alkenyl radicals contain from 
about 2 to about 10 carbon atoms, preferably from about 2 to about 8 carbon atoms 
and more preferably 2 to about 6 carbon atoms. Said alkenyl radicals may be 
optionally substituted with groups as defined below. Examples of suitable alkenyl 
radicals include propenyl, 2-chloropropenyl, buten-l-yl, isobutenyl, penten-l-yl, 2- 

30 2-methylbuten-l-yl, 3-methylbuten-l-yl, hexen-l-yl, 3-hydroxyhexen-l-yl, hepten- 
1-yl, and octen-l-yl, and the like. 

The term "alkynyl" refers to an unsaturated, acyclic hydrocarbon radical 
in so much as it contains one or more triple bonds, such radicals containing 
about 2 to about 10 carbon atoms, preferably having from about 2 to about 8 



WO 00/18721 



PCT/US99/22119 



52 

carbon atoms and more preferably having 2 to about 6 carbon atoms. Said 
alkynyl radicals may be optionally substituted with groups as defined below. 
Examples of suitable alkynyl radicals include ethynyl, propynyl, 
hydroxy propynyl, butyn-l-yl, butyn-2-yl, pentyn-l-yl, pentyn-2-yK 4- 
5 methoxypentyn-2-yl, 3-methylbutyn-l-yl, hexyn-l-yl, hexyn-2-yl, hexyn-3-yl, 
3,3-dimethylbutyn-l-yl radicals and the like. 

The term "hydrido" denotes a single hydrogen atom (H). This hydrido 
radical may be attached, for example, to an oxygen atom to form a "hydroxyl" 
radical, one hydrido radical may be attached to a carbon atom to form a 

10 "methine" radical (=CH-), or two hydrido radicals may be attached to a carbon 
atom to form a "methylene" (-CH 2 -) radical. 

The term "carbon" radical denotes a carbon atom without any covalent 
bonds and capable of forming four covalent bonds. 

The term "cyano" radical denotes a carbon radical having three of four 

15 covalent bonds shared by a nitrogen atom. 

The term "hydroxyalkyl" embraces radicals wherein any one or more of 
the alkyl carbon atoms is substituted with a hydroxyl as defined above. 
Specifically embraced are monohydroxyalkyl, di hydroxyalkyl and 
polyhydroxyalkyl radicals. 

20 The term "alkanoyl" embraces radicals wherein one or more of the 

terminal alkyl carbon atoms are substituted with one or more carbonyl radicals as 
defined below. Specifically embraced are monocarbonylalkyl and 
dicarbonylalkyl radicals. Examples of monocarbonylalkyl radicals include 
formyl, acetyl, and pentanoyl. Examples of dicarbonylalkyl radicals include 

25 oxalyl, malonyl, and succinyl. 

The term "alkylene" radical denotes linear or branched radicals having 
from 1 to about 10 carbon atoms and having attachment points for two or more 
covalent bonds. Examples of such radicals are methylene, ethylene, ethylidene, 
methylethylene, and isopropylidene. 

30 The term "alkenylene" radical denotes linear or branched radicals having 

from 2 to about 10 carbon atoms, at least one double bond, and having 
attachment points for two or more covalent bonds. Examples of such radicals 

are 1,1-vinylidene (CH 2 =C), 1,2-vinylidene (-CH=CH-), and 1,4-butadienyl 

(-CH=CH-CH=CH-). 
35 The term "halo" means halogens such as fluorine, chlorine, bromine or 

iodine atoms. 
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The term "haloalkyl" embraces radicals wherein any one or more of the 
alkyl carbon atoms is substituted with halo as defined above. Specifically 
embraced are monohaloalkyl, dihaloalkyl and poly haloalkyl radicals. A 
monohaloalkyl radical, for one example, may have either a bromo, chloro or a 
5 fluoro atom within the radical. Dihalo radicals may have two or more of the same 
halo atoms or a combination of different halo radicals and polyhaloalkyl radicals 
may have more than two of the same halo atoms or a combination of different 
halo radicals. More preferred haloalkyl radicals are "lower haloalkyl" radicals 
having one to about six carbon atoms. Examples of such haloalkyl radicals 

10 include fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, 
dichloromethyl, trichloromethyl, trifluoroethyl, pentafluoroethyl, 
heptafluoropropyl, difluorochloromethyl, dichlorofluoromethyl, difluoroethyh 
difluoropropyl, dichloroethyl and dichloropropyl. 

The term "hydroxy haloalkyl" embraces radicals wherein any one or more 

15 of the haloalkyl carbon atoms is substituted with hydroxy as defined above. 
Examples of "hydroxyhaloalkyl" radicals include hexafluorohy doxy propyl. 

The term "haloalkylene radical" denotes aJkylene radicals wherein any 
one or more of the alkylene carbon atoms is substituted with halo as defined 
above. Dihalo alkylene radicals may have two or more of the same halo atoms or 

20 a combination of different halo radicals and polyhaloalkylene radicals may have 
more than two of the same halo atoms or a combination of different halo 
radicals. More preferred haloalkylene radicals are "lower haloalkylene" radicals 
having one to about six carbon atoms. Examples of "haloalkylene" radicals 
include difluoromethyl en e, tetrafluoroethylene, tetrachloroethylene, alkyl 

25 substituted monofluoromethylene, and aryl substituted trifluoromethylene. 

The term "haloalkenyl" denotes linear or branched radicals having from 1 
to about 10 carbon atoms and having one or more double bonds wherein any one 
or more of the alkenyl carbon atoms is substituted with halo as defined above. 
Dihaloalkenyl radicals may have two or more of the same halo atoms or a 

30 combination of different halo radicals and polyhaloalkenyl radicals may have 
more than two of the same halo atoms or a combination of different halo 
radicals. 

The terms "alkoxy" and "alkoxyalkyl" embrace linear or branched oxy- 
containing radicals each having alkyl portions of one to about ten carbon atoms, 
35 such as methoxy radical. The term "alkoxyalkyl" also embraces alkyl radicals 
having one or more alkoxy radicals attached to the alkyl radical, that is, to form 
monoalkoxyalkyl and dialkoxyalkyl radicals. More preferred alkoxy radicals are 
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tetrafluoroethylenedioxy, tetrachloroethylenedioxy, aJkylsubstituted 

monofluoromethylenedioxy, and arylsubstituted monofluoromethylenedioxy. 

The term "aryl", alone or in combination, means a carbocyclic aromatic 
system containing one, two or three rings wherein such rings may be attached 
5 together in a pendant manner or may be fused. The term "fused" means that a 
second ring is present (ie, attached or formed) by having two adjacent atoms in 
common (ie, shared) with the first ring. The term 44 fused" is equivalent to the 
term "condensed". The term "aryl" embraces aromatic radicals such as phenyl, 
naphthyl, tetrahydronaphthyl, indane and biphenyl. 

10 The term "perhaloaryl" embraces aromatic radicals such as phenyl, 

naphthyl, tetrahydronaphthyl, indane and biphenyl wherein the aryl radical is 
substituted with 3 or more halo radicals as defined below. 

The term "heterocyclyl" embraces saturated, partially saturated and 
unsaturated heteroatom-containing ring-shaped radicals having from 5 through 

15 15 ring members selected from carbon, nitrogen, sulfur and oxygen, wherein at 
least one ring atom is a heteroatom. Heterocyclyl radicals may contain one, two 
or three rings wherein such rings may be attached in a pendant manner or may be 
fused. Examples of saturated heterocyclic radicals include saturated 3 to 6- 
membered heteromonocylic group containing 1 to 4 nitrogen atomsle.g. 

20 pyrrolidinyl, imidazolidinyl, piperidino, piperazinyl, etc.]; saturated 3 to 6- 
membered heteromonocyclic group containing 1 to 2 oxygen atoms and 1 to 3 
nitrogen atoms |e.g. morpholinyl, etc.]; saturated 3 to 6-membered 
heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms 
[e.g., thiazolidinyl, etc.]. Examples of partially saturated heterocyclyl radicals 

25 include dihydrothiophene, dihydropyran, dihydrofuran and dihydrothiazole. 
Examples of unsaturated heterocyclic radicals, also termed "heteroaryl" radicals, 
include unsaturated 5 to 6 membered heteromonocyclyl group containing 1 to 4 
nitrogen atoms, for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, 2- 
pyridyl, 3-pyridyl, 4-pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, triazolyl |e.g., 

30 4H-l,2,4-triazolyl, lH-l,2,3-triazolyl, 2H-l,2,3-triazoIyl, etc.] tetrazolyl [e.g. 
lH-tetrazolyl, 2H-tetrazoIyl, etc.], etc.; unsaturated condensed heterocyclic 
group containing 1 to 5 nitrogen atoms, for example, indolyl, isoindolyl, 
indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, indazolyl, benzotriazolyl, 
tetrazolopyridazinyl [e.g., tetrazolo [l,5-b]pyridazinyl, etc.], etc.; unsaturated 3 

35 to 6-membered heteromonocyclic group containing an oxygen atom, for 
example, pyranyl, 2-furyl, 3-furyl, etc.; unsaturated 5 to 6-membered 
heteromonocyclic group containing a sulfur atom, for example, 2-thienyl, 3- 
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thienyl, etc.; unsaturated 5- to6-membered heteromonocyclic group containing 1 
to 2 oxygen atoms and 1 to 3 nitrogen atoms, for example, oxazolyl. isoxazolyl 
oxadiazoiyl [e.g., 1,2,4-oxadiazolyl, 1.3,4-oxadiazolyl, 1.2,5-oxadiazolyl, etc.| 
etc.; unsaturated condensed heterocyclic group containing 1 to 2 oxygen atoms 
5 and 1 to 3 nitrogen atoms [e.g. benzoxazolyl, benzoxadiazolyl, etc.]; unsaturated 
5 to 6-membered heteromonocyclic group containing 1 to 2 sulfur atoms and J to 
3 nitrogen atoms, for example, thiazolyl, thiadiazolyl (e.g., 1,2.4- thiadiazolyl. 
1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, etc.] etc.; unsaturated condensed 
heterocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms 
10 [e.g., benzothiazolyl, benzothiadiazolyl, etc.] and the like. The term also 
embraces radicals where heterocyclic radicals are fused with aryl radicals. 
Examples of such fused bicyclic radicaJs include benzofuran, benzothiophene 
and the like. Said "heterocyclyl" group may have 1 to 3 substituents as defined 
below. Preferred heterocyclic radicals include five to twelve membered fused or 
unfused radicals. Non-limiting examples of heterocyclic radicals include 
pyrrolyl, pyridinyl, pyridyloxy, pyrazolyl, triazolyl, pyrimidinyl, pyridazinyl, 
oxazolyl, thiazolyl, imidazolyl, indolyl, thiophenyl, furanyl, tetrazolyl, 2- 
pyrrolinyl, 3-pyrrolinyl, pyrrol indinyl, 1.3-dioxolanyl, 2-imidazolinyl 
imidazolidinyl, 2-pyrazolinyl, pyrazolidinyl, isoxazolyl, isothiazolyl 1 2 3- 
oxadiazolyl, 1,2,3-triazolyl, 1,3,4-thiadiazolyl, 2H-pyranyl, 4H-pyranyl, 
pipendinyl, 1 ,4-dioxanyl, morpholinyl, 1,4-dithianyI, thiomorpholinyl 
pyrazmyl, piperazinyl, 1,3,5-triazinyI, 1,3,5-trithianyl. benzo(b)thiophenyl, 
benzimidazoyl, quinolinyl, tetraazolyl, and the like. 

The term "sulfonyl", whether used alone or linked to other terms such as 
alkylsulfonyl, denotes respectively divalent radicals -S0 2 -. "Alkylsulfonyl", 
embraces alkyl radicals attached to a sulfonyl radical, where alkyl is defined as 
above. "Alkylsulfonylalkyl", embraces alkylsulfonyl radicals attached to an alkyl 
radical, where alkyl is defined as above. "Haloalkylsulfonyl", embraces 
haloalkyl radicals attached to a sulfonyl radical, where haloalkyl is defined as 
above. "Haloalkylsulfonylalkyl", embraces haloalkylsulfonyl radicals attached to 
an alkyl radical, where alkyl is defined as above. The term "aminosulfonyl" 
denotes an amino radical attached to a sulfonyl radical. 

The term "sulfinyl", whether used alone or linked to other terms such as 
alkylsulfinyl, denotes respectively divalent radicals -S(O)-. "Alkylsulfinyl" 
embraces alkyl radicals attached to a sulfinyl radical, where alkyl is defined as 
above. "Alkylsulfinyialkyl", embraces alkylsulfinyl radicals attached to an alkyl 
rad.cai, where alkyl is defined as above. "Haloalkylsulfinyl", embraces haloaJkyl 
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radicals attached to a sulfmyl radical, where haloalkyl is defined as above. 
"Haloalkylsulfmylalkyl", embraces haloalkylsulfinyl radicals attached to an alky! 
radical, where alkyl is defined as above. 

The term "aralkyl" embraces aryl -substituted alkyl radicals. Preferable 
5 aralkyl radicals are "lower aralkyl" radicals having aryl radicals attached to alkyl 
radicals having one to six carbon atoms. Examples of such radicals include 
benzyl, diphenylmethyl, triphenylmethyl, phenylethyl and diphenylethyl. The 
terms benzyl and phenylmethyl are interchangeable. 

The term "heteroaralkyl" embraces heteroaryl-substituted alkyl radicals 
10 wherein the heteroaralkyl radical may be additionally substituted with three or 
more substituents as defined above for aralkyl radicals. The term 
"perhaloaralkyl" embraces aryl-substituted alkyl radicals wherein the aralkyl 
radical is substituted with three or more halo radicals as defined above. 

The term "aralkylsulfinyl", embraces aralkyl radicals attached to a 
15 sulfmyl radical, where aralkyl is defined as above. "Aralkylsulfinylalkyl", 
embraces aralkylsulfinyl radicals attached to an alkyl radical, where alkyl is 
defined as above. 

The term "aralkylsulfonyl", embraces aralkyl radicals attached to a 
sulfonyl radical, where aralkyl is defined as above. "Aralkylsulfonylalkyl", 
20 embraces aralkyl sulfonyl radicals attached to an alkyl radical, where alkyl is 
defined as above. 

The term "cycloalkyl" embraces radicals having three to ten carbon 
atoms. More preferred cycloalkyl radicals are "lower cycloalkyl" radicals having 
three to seven carbon atoms. Examples include radicals such as cyclopropyl, 

25 cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. The term "cycloalkylalkyl" 
embraces cycloalkyl-substituted alkyl radicals. Preferable cycloalkylalkyl 
radicals are "lower cycloalkylalkyl" radicals having cycloalkyl radicals attached 
to alkyl radicals having one to six carbon atoms. Examples of such radicals 
include cyclohexylhexyl. The term "cycloalkenyl" embraces radicals having three 

30 to ten carbon atoms and one or more carbon-carbon double bonds. Preferred 
cycloalkenyl radicals are "lower cycloalkenyl" radicals having three to seven 
carbon atoms. Examples include radicals such as cyclobutenyl, cyclopentenyl, 
cyclohexenyl and cycloheptenyl. The term "halocycloalkyl" embraces radicals 
wherein any one or more of the cycloalkyl carbon atoms is substituted with halo 

35 as defined above. Specifically embraced are monohalocycloalkyl, 
dihalocycloalkyl and polyhalocycloalkyl radicals. A monohalocycloalkyl radical, 
for one example, may have either a bromo, chloro or a fluoro atom within the 
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rad,cal. Dihalo radicals may have ,„o o, more of the same halo a.oms or a 
combination of differen. halo radicals and po.yha.ocycloalky. radicals may have 
more man rwo of me same halo aroms or a nomination of differen, halo 
ratios. More preferred ha.ocycloa.ky. radicals are "lower halocycloalkyl" 

IT? , 1 6 "° ab ° U ' e ' gl " Ca * 0n a ' 0ms ' B-mpte of such 

hahrcycloalkyl radicals include fluorocyclopropyl, difiuorocycloburyl 

Ka *'"™> M ™y<' -cblorocyclopropyl. The rem,' 
halocycloalkenyl" embraces radicals wherein any one or more of the 
cycloalkenyl carbon atoms is suba.iru.ed with halo as defined above. Specifically 
10 embraced are monoha.ocycloa.keny,, dihalocydoalkeny, and 
poiyhalocycIoaJkenyl radicals. 

The term "cycloalkoxy- embraces cycloalkyl radicals anached .o an oxy 
rad,ca,. Examp.es of such radicak includes cyclohexoxy and cyc.open.oxy. 

15 cycloa,koxy rad,ca.s attach*. ,o me alky, radical, ma. is, ,o form 
monocyc.oalkoxya.ky. and dicycloalkoxyalky! radicals Examples of such 
radicals mclude cyclohexoxyerhy.. The "cycloalkoxy" radicals may be further 
subsided Witt, one or more halo a.oms, such as fluoro, chloro or bromo ,o 
prov,de halocycloalkoxy- and "halocycloalkoxyalkyl" radicals 

20 The ,erm "cycloa.ky.alkoxy" embraces cycloalkyl radicals anached «o an 

alkoxy rascal. Examples of such radicals includes cyclohexylmemoxy and 
cyclopen.ylmed.oxy. 3 

The .erm "cyclo.lkeny.oxy" embraces cycloalkenyl radicals attached ,o 

25 ZT' T'T EXamP ' eS ° f SUC " radiCa ' S indUdeS ^'ohexe„y lo xy and 
25 cyclopemenyloxy. The .erm "cyc.oa.kenyloxya.kyr a,so embraces alky, radicais 
havmg on e or more cyc.oa.keny.oxy radicals attached ,o .he alkyl radical. d>a. is 
.o fan, monocyc.oalkeny.oxyalky, and dicycloalkenyloxyalkyl radicals' 
Examples of such radical include cyc.ohexenyloxye.hyl. The "eycloalkenyloxy" 

so £T may T her subs,i,uttd ™ i,h one or maK hal ° — -• -* « «"oro. 

"na, , Z , ' '° PrOV ' de " Mo ^ke„y,oxy" and 

haJocycloalkenyloxyaJkyl" radicals. 

bavin, IT " CyC, ° aJk5 " e " edi0 ' I >'" -** *«*. cyc.oalkylene radicals 
havmg* leas, , ^ to , single 

of alkylenedmxy" rad.cals include 1,2-dioxycyclohexylene 

s,„f , Th ! K ? " CyCl ° aJk 5" sulfl ">"-' «»*«» cycloalkyl radicals attached .„ a 
sulfmy, rad ,cal, where cycloalky, is defined as above. "Cycloa.kylsulf,„y.a.ky," 
embraces cyc,oa.ky, s „,fi ny , radicals aBached „ ,„ J • 



WO 00/18721 



PCT/US99/22119 



defined as above. The term "Cycloalkylsulfonyl", embraces cycloalkyl radicals 
attached to a sulfonyl radical, where cycloalkyl is defined as above. 
"Cycloalkylsulfonylalkyl", embraces cycloalkylsulfonyl radicals attached to an 
alkyl radical, where alkyl is defined as above. 
5 The term "cycloalkylalkanoyl" embraces radicals wherein one or more of 

the cycloalkyl carbon atoms are substituted with one or more carbonyl radicals 
as defined below. Specifically embraced are monocarbonylcycloalkyl and 
dicarbonylcycloalkyl radicals. Examples of monocarbonylcycloalkyl radicals 
include cyclohexyl carbonyl, cyclohexylacetyl, and cyclopentylcarbonyl. 

10 Examples of dicarbonylcycloalkyl radicals include 1,2-dicarbonylcyclohexane.. 

The term "alkylthio" embraces radicals containing a linear or branched 
aJkyl radical, of one to ten carbon atoms, attached to a divalent sulfur atom. 
More preferred alkylthio radicals are "lower alkylthio" radicals having one to six 
carbon atoms. An example of "lower alkylthio" is methylthio (CH 3 -S-). The 

15 "alkylthio" radicals may be further substituted with one or more halo atoms, 
such as fluoro, chloro or bromo, to provide "haloalkylthio" radicals. Examples 
of such radicals include fluoromethylthio, chloromethylthio, trifluoromethylthio, 
difluoromethylthio, trifluoroethylthio, fluoroethylthio, tetrafluoroethylthio, 
pentafluoroethylthio, and fluoropropylthio. 

20 The term "alkyl aryl amino" embraces radicals containing a linear or 

branched alkyl radical, of one to ten carbon atoms, and one aryl radical both 
attached to an amino radical. Examples include N-methyl-4-methoxyaniIine, N- 
ethyI-4-methoxyaniline, and N-methyl-4-trifluoromethoxyaniline. 

The terms alkylamino denotes "monoalkylamino" and "dialkylamino" 

25 containing one or two alkyl radicals, respectively, attached to an amino radical. 

The terms arylamino denotes "monoarylamino" and "diarylamino" 
containing one or two aryl radicals, respectively, attached to an amino radical. 
Examples of such radicals include N-phenylamino and N-naphthylamino. 

The term "aralkylamino", embraces aralkyl radicals attached to an amino 

30 radical, where aralkyl is defined as above. The term aralkylamino denotes 
"monoaralkylamino" and "diaralkylamino" containing one or two aralkyl 
radicals, respectively, attached to an amino radical. The term aralkylamino 
further denotes "monoaralkyl monoalkylamino" containing one aralkyl radical 
and one alkyl radical attached to an amino radical. 

35 The term "arylsulfinyl" embraces radicals containing an aryl radical, as 

defined above, attached to a divalent S(=0) atom. The term "arylsulfinylalkyl" 
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denotes arylsulfmyl radicals attached to a linear or branched aJkyl radical, of one 
to ten carbon atoms. 

The term "arylsulfonyl", embraces aryl radicals attached to a sulfonyl 
radical, where aryl is defined as above. "arylsulfonylalkyl", embraces 
arylsulfonyl radicals attached to an aJkyl radical, where aJkyl is defined as above. 
The term "heteroarylsulfinyl" embraces radicals containing an heteroaryl radical, 
as defined above, attached to a divalent S(=0) atom. The term 
"heteroarylsulfinylalkyl" denotes heteroarylsulfinyl radicals attached to a linear 
or branched alkyl radical, of one to ten carbon atoms. The term 
"Heteroarylsulfonyl", embraces heteroaryl radicals attached to a sulfonyl radical, 
where heteroaryl is defined as above. "HeteroarylsulfonylaJkyl". embraces 
heteroarylsulfonyl radicals attached to an alkyl radical, where alkyl is defined as 
above. 

The term "aryloxy" embraces aryl radicals, as defined above, attached to 
15 an oxygen atom. Examples of such radicals include phenoxy, 4-chloro-3- 
ethylphenoxy, 4-chloro-3-methyIphenoxy, 3-chloro-4-ethylphenoxy, 3,4- 
dichlorophenoxy, 4-methylphenoxy, 3-trifluoromethoxyphenoxy, 3- 
trifluoromethylphenoxy, 4-fluorophenoxy, 3,4-dimethylphenoxy, 5-bromo-2- 
fluorophenoxy, 4-bromo-3-fluorophenoxy, 4-fluoro-3-methylphenoxy, 5,6,7,8- 
20 tetrahydronaphthyloxy, 3-isopropylphenoxy, 3-cyclopropylphenoxy, 3- 
ethylphenoxy, 4-tert -butylphenoxy, 3-pentafiuoroethylphenoxy, and 3- 
(1 ,1 ,2,2-tetrafluoroethoxy)phenoxy. 

The term "aroyl" embraces aryl radicals, as defined above, attached to an 
carbonyl radical as defined above. Examples of such radicals include benzoyl 
25 andtoluoyl. 

The term "aralkanoyl" embraces aralkyl radicals, as defined herein, 
attached to an carbonyl radical as defined above. Examples of such radicals 
include, for example, phenylacetyl. 

The term "aralkoxy" embraces oxy-containing aralkyl radicals attached 
30 through an oxygen atom to other radicals. More preferred aralkoxy radicals are 
"lower aralkoxy" radicals having phenyl radicals attached to lower alkoxy radical 
as described above. Examples of such radicals include benzyloxy, 1- 
phenylethoxy, 3-trifluoromethoxy benzyloxy, 3-trifluoromethylbenzyloxy, 3,5- 
difluorobenyloxy, 3-bromobenzyloxy, 4-propylbenzyloxy, 2-fluoro-3- 
35 trifluoromethyl benzyloxy, and 2-phenylethoxy. 

The term "aryloxyaikyl" embraces aryloxy radicals, as defined above 
attached to an alkyl group. Examples of such radicals include phenoxymethyl. 
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The term "haloaryloxyalkyi" embraces aryloxyalkyl radicals, as defined 
above, wherein one to five halo radicals are attached to an aryloxy group. 

The term "heteroaroyl" embraces heteroaryl radicals, as defined above, 
attached to an carbonyl radical as defined above. Examples of such radicals 
5 include furoyl and nicotinyl. 

The term "heteroaralkanoyl" embraces heteroaralkyl radicals, as defined 
herein, attached to an carbonyl radical as defined above. Examples of such 
radicals include, for example, pyridylacetyl and furylbutyryl. 

The term "heteroaralkoxy" embraces oxy-containing heteroaralkyl 
10 radicals attached through an oxygen atom to other radicals. More preferred 
heteroaralkoxy radicals are "lower heteroaralkoxy" radicals having heteroaryl 
radicals attached to lower alkoxy radical as described above. 

The term "haloheteroaryloxyalkyl" embraces heteroaryl oxyalkyl radicals, 
as defined above, wherein one to four halo radicals are attached to an 
15 heteroaryloxy group. 

The term "heteroaryl amino" embraces heterocyclyl radicals, as defined 
above, attached to an amino group. Examples of such radicals include 
pyridylamino. 

The term "heteroarylaminoalkyl" embraces heteroarylamino radicals, as 
20 defined above, attached to an alkyl group. Examples of such radicals include 
pyridylmethylamino. 

The term "heteroaryloxy" embraces heterocyclyl radicals, as defined 
above, attached to an oxy group. Examples of such radicals include 2- 
thiophenyloxy, 2-pyrimidyloxy, 2-pyridyIoxy, 3-pyridyloxy, and 4-pyridyIoxy. 
25 The term "heteroaryloxyalkyl" embraces heteroaryloxy radicals, as 

defined above, attached to an alkyl group. Examples of such radicals include 2- 
pyridyloxy methyl, 3-pyridyloxyethyl, and 4-pyridyloxymethyl. 

The term "arylthio" embraces aryl radicals, as defined above, attached to 
an sulfur atom. Examples of such radicals include phenylthio. 
30 The term "arylthioalkyl" embraces arylthio radicals, as defined above, 

attached to an alkyl group. Examples of such radicals include phenylthiomethyl. 

The term "alkylthioalkyl" embraces alkylthio radicals, as defined above, 
attached to an alkyl group. Examples of such radicals include methylthiomethyl. 
The term "alkoxyalkyl" embraces alkoxy radicals, as defined above, attached to 
35 an alkyl group. Examples of such radicals include methoxy methyl. 

The term "carbonyl" denotes a carbon radical having two of the four covalent 
bonds shared with an oxygen atom. The term "carboxy" embraces a hydroxy! 
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radical, as defined above, attached to one of two unshared bonds in a carbonyi 
group. The term "carboxamide" embraces amino, monoalkyiamino, dialkylamino 
monocycloalkylamino, alkylcycloalkylamino, and dicycloalkylamino radicals 
attached to one of two unshared bonds in a carbonyi group The term 
> "carboxamidoalkyl" embraces carboxamide radicals, as defined above, anached to an 
alkyl group. The term "carboxyaJkyl" embraces a carboxy radical, as defined above 
attached to an alkyl group. The term "carboalkoxy" embraces alkoxy radicals as 
defined above, attached to one of two unshared bonds in a carbonyi group. The term 
"carboaralkoxy" embraces aralkoxy radicals, as defined above, attached to one of 
two unshared bonds in a carbonyi group. The term "monocarboalkoxyalkyl" 
embraces one carboalkoxy radical, as defined above, attached to an alkyl group The 
term "dicarboalkoxyalkyl" embraces two carboalkoxy radicals, as defined above 
attached to an alkylene group. The term "monocyanoalkyl" embraces one cyano ' 
rad,cal, as defined above, attached to an alkyl group. The term "dicyanoalkylene" 
embraces two cyano radicals, as defined above, attached to an alkyl group. The term 
"carboalkoxycyanoalkyl" embraces one cyano radical, as defined above, attached to 
an carboalkoxyalkyl group. 

The term "acyl", alone or in combination, means a carbonyi or 
thionocarbonyl group bonded to a radical selected from, for example, hydrido alkyl 
alkenyi, alkynyl, haloalkyl, alkoxy, alkoxyalkyl, haioalkoxy, aryl, heterocyclyl 
heteroaryl, alkylsulfinylalkyl, alkylsulfonylalkyl, aralkyl, cycloalkyl " 
cycloalkylalkyl, cycloalkenyl, alkylthio, arylthio, amino, alky.amino, dialkylamino 
aralkoxy, arylthio, and alkylthioalkyl. Examples of "acyl" are formyl acetyl 
benzoyl, tnfluoroacetyl, phthaloyl, malonyl, nicotinyl. and the like. The term 
"haloalkanoy." embraces one or more halo radicals, as defined herein, attached to an 
alkanoyl radical as defined above. Examples of such radicals include, for example 
chloroacetyl, tnfluoroacetyl, bromopropanoyl, and heptafluorobutanoyl. The term ' 
diacyP, alone or in combination, means having two or more carbonyi or 
thionocarbonyl groups bonded to a radical selected from, for example, alkylene 
alkenylene, alkyny.ene, haloalky.ene, alkoxyalkylene, aryl, heterocyclyl, heteroaryl 
aralkyl, cycloalkyl, cycloalkylalkyl, and cycloalkenyl. Examples of "diacyl" are ' 
phthaloyl, malonyl, succinyl, adipoyl, and the like. 

The term "benzylidenyl" radical denotes substituted and unsubstituted benzyl 
groups havmg attachment points for two covalent bonds. One attachment point is 
through the methylene of the benzyl group with the other attachment point through 
an ortho carbon of the phenyl ring. The methylene group is designated for attached 
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to the lowest numbered position. Examples include the base compound benzyl idene 
of structure: 




The term "phenoxylidenyl" radical denotes substituted and unsubstituted 
5 phenoxy groups having attachment points for two covalent bonds. One attachment 
point is through the oxy of the phenoxy group with the other attachment point 
through an ortho carbon of the phenyl ring. The oxy group is designated for 
attached to the lowest numbered position. Examples include the base compound 
phenoxylidene of structure: 

H 
H 

10 

The term "phosphono" embraces a pentavalent phosphorus attached with two 
covalent bonds to an oxygen radical. The term "dial koxy phosphono" denotes two 
alkoxy radicals, as defined above, attached to a phosphono radical with two covalent 
bonds. The term "diaralkoxyphosphono" denotes two aralkoxy radicals, as defined 
15 above, attached to a phosphono radical with two covalent bonds. The term 

"dialkoxyphosphonoalkyl" denotes dialkoxyphosphono radicals, as defined above, 
attached to an alkyl radical. The term "diaralkoxyphosphonoalkyl" denotes 
diaralkoxyphosphono radicals, as defined above, attached to an alkyl radical. 

Said "alkyl", "alkenyl", "alkynyl", "alkanoyl", "alkylene", "alkenylene", 
2 0 "benzylidenyl", "phenoxylidenyl", "hydroxy alkyl", "haloalkyl", "haloalkylene", 
"haloalkenyl", "alkoxy", "alkenyloxy", "alkenyloxyalkyl", "alkoxyalkyl", "aryl", 
"perhaloaryl", "haloalkoxy", "haloalkoxyalkyl", "haloalkenyloxy", 
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•'haloaJkenyloxyaJkyl", "alkylenedioxy", "haloaikylenedioxy". "heterocyclyl". 
"heteroaryl", "hydroxyhaloalkyl", "alkylsulfonyl", "haloalkylsuJfonyl", 
"alkylsulfonylalkyl", "haloalkylsulfonylalkyl", "alkylsuifinyl". "alkylsulfmylalkyl". 
"haloalkylsulfinylalkyl", "aralkyl", "heteroaralkyl", "perhaloaralkyl", 
"aralkylsulfonyl", "aralkylsulfonylalkyl". "aralkylsulfinyl", "aralkylsulfinylalkyl", 
"cycloalkyl", "cycloalkylalkanoyl", "cycloalkylalkyl", "cycloalkenyl", 
"halocycloalkyl", "halocycloalkenyl", "cycloalkylsulfinyl", 
"cycloalkylsulfinylalkyl", "cycioalkylsulfonyl", "cycloalkylsulfonylalkyl". 
"cycloalkoxy", "cycloaikoxyalkyl", "cycioalkylalkoxy", "cycloaJkenyloxy", 
"cycloalkenyloxyalkyl", "cydoalkyJenedioxy", "halocycloalkoxy", 
"haiocycIoaIkoxyalkyr',"haJocycloalkenyloxy", "halocycloalkenyloxyalkyl" 
"alkylthio", "haioalkylthio", "alkylsuifinyl", "amino", "oxy", "thio", "alkylamino", 
"arylamino", "aralkylamino", "arylsulfinyl", "arylsulfinylalkyl", "arylsulfonyl", 
"arylsulfonylalkyl", "heteroarylsuifmyl", "heteroarylsulfinylalkyl", 
"heteroarylsulfonyl", "heteroarylsulfonylalkyl", "heteroarylamino", 
"heteroarylaminoalkyl", "heteroaryloxy", "heteroaryloxylalkyl", "aryloxy". "aroyl", 
"aralkanoyl", "aralkoxy", "aryloxyalkyl", "haloaryloxyalkyl", "heteroaroyl", 
"heteroaralkanoyi", "heteroaralkoxy", "heteroaralkoxyalkyl", "arylthio", 
"arylthioalkyl", "alkoxyalkyl", "acyl" and "diacyl" groups defined above may 
optionally have ] to 5 non-hydrido substituents such as perhaloaralkyl, 
aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfinyl, aralkylsulfinylalkyl, 
halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl, cycloalkylsulfinylalkyl, 
cycioalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino. N-heteroarylamino-N- 
alkylamino, heteroarylaminoalkyl, heteroaryloxy, heteroaryloxylalkyl. haioalkylthio, 
alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl. heteroaralkoxy, cycloalkoxy, 
cycloaJkenyloxy, cydoalkoxyaJkyl, cycioalkylalkoxy, cycloalkenyloxyalkyl, 
cycloalkylenedioxy, haJocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxy 
halocycloalkenyloxyalkyl, hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, 
alkylthioalkyl, arylamino, aralkylamino, arylthio, arylthioalkyl, heteroaralkoxyalkyl, 
alkylsuifinyl, alkylsulfmylalkyl, arylsulfinylalkyl, arylsulfonylalkyl, 
heteroarylsulfinylalkyl, heteroarylsulfonylalkyl, alkylsulfonyl. alkylsulfonylalkyl 
haloalkylsulfinylalkyl, haloalkylsulfonylalkyl, alkylsulfonamido, 
alkylaminosulfonyl, amidosulfonyl, monoalkyl amidosulfonyl. dialkyl 
amidosulfonyl, monoarylamidosulfonyl, arylsulfonamido, diarylamidosulfonyl, 
monoalkyl monoaryl amidosulfonyl, arylsulfinyl, arylsulfonyl, heteroarylthio, 
heteroarylsulfinyl, heteroarylsulfonyl, alkanoyl, alkenoyl, aroyl, heteroaroyl, 
aralkanoyl, heteroaralkanoyi, haloalkanoyl, alkyl. alkenyl, alkynyl, alkenyloxy. 
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alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, cycloalkyl, cycloalkylalkanoyh 
cycloalkenyl, lower cycloalkylalkyl, lower cycloalkenylalkyl, halo, haloalkyl. 
haloalkenyl, haloalkoxy, hydroxyhaloalkyl, hydroxyaralkyl, hydroxyalkyl, 
hydoxyheteroaralkyl, haloalkoxyalkyl, aryl, aralkyl. aryloxy, aralkoxy, 
5 aryloxyalkyl, saturated heterocyclyl, partially saturated heterocyclyl, heteroaryl, 
heteroaryloxy, heteroaryloxyalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, 
heteroarylalkenyl, carboxyalkyl, carboalkoxy, alkoxycarbonyl, carboaralkoxy, 
carboxamido, carboxamidoalkyl, cyano, carbohaloalkoxy, phosphono, 
phosphonoalkyl, diaralkoxyphosphono, and diaralkoxyphosphonoalkyl. 
10 The term "spacer" can include a covalent bond and a linear moiety having 

a backbone of 1 to 7 continous atoms. The spacer may have 1 to 7 atoms of a 
univalent or multi-valent chain. Univalent chains may be constituted by a radical 

selected from =C(H)-, =C(R 17 )-, -O-, -S-, -S(O)-, -S(0) 2 -, -NH-, -N(R 17 )-, 

-N= -CH(OH)-, =C(OH)-, -CH(OR 17 X =C(OR 17 )-, and -C(O)- wherein R 17 

15 is selected from alky], alkenyl, alkynyl, aryl, heteroaryl, aralkyl, aryloxyalkyl, 
alkoxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl, cycloalkylalkyl, haloalkyl, 
haloalkenyl, haloalkoxyalkyl, perhaloaralkyl, heteroarylalkyl, 
heteroaryloxyalkyl, heteroarylthioalkyl, and heteroarylalkenyl. Multi-valent 
chains may consist of a straight chain of 1 or 2 or 3 or 4 or 5 or 6 or 7 atoms or a 

20 straight chain of 1 or 2 or 3 or 4 or 5 or 6 atoms with a side chain. The chain 

may be constituted of one or more radicals selected from: lower alkylene, lower 

alkenyl, -O-, -0-CH 2 -, -S-CH 2 -, -CH 2 CH 2 -, ethenyl, -CH=CH(OH)-, 
-OCH 2 0-, -0(CH 2 ) 2 0-, -NHCH 2 -, -OCH(R, 7 )0-, -0(CH 2 CHR ]7 )0-, 
-OCF 2 0-, -0(CF 2 ) 2 0-, -S-, -S(O)-, -S(0) 2 -, -N(H)-, -N(H)0-, -N(R 17 )0-, 
25 -N(R 17 )-, -C(O)-, -C(0)NH-, -C(0)NR 17 -, -N=, -OCH 2 -, -SCH r , 

S(0)CH r , -CH 2 C(OK -CH(OH)-, =C(OH)-, -CH(OR, 7 )-, =C(OR 17 )-, 

S(0) 2 CH 2 -, and -NRj 7 CH 2 - and many other radicals defined above or 

generally known or ascertained by one of skill-in-the art. Side chains may 
include substituents such as 1 to 5 non-hydrido substituents such as 
30 perhaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfinyl, 

aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyh cycloalkylsulfinyl, 
cycloalkylsulfinylalkyl, cycloalkylsulfonyl, cycloalkylsulfonylalkyl, 
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heteroarylamino, N-heteroarylamino-N-alkylamino. heteroarylaminoalkyl 
heteroaryloxy. heteroaryloxylalkyl, haloalkylthio. alkanoyloxy. alkoxy 
alkoxyalkyl, haJoaJkoxylalky], heteroaralkoxy, cycloaJkoxy, cycloalkenyloxy 
cycloalkoxyalkyl, cycioaJkylalkoxy, cycloalkenyloxyalkyl, cycloaJkylenedioxy 
> haJocycloalkoxy, halocycloalkoxyalkyl, halocycloaJkenyioxy 

halocycloalkenyloxyaJkyl, hydroxy, amino, thio, nitro, lower'alkylamino 
alkylth,o, alkylthioaJkyl, arylamino, aralkylamino, arykhio, arylthioalkyl ' 
heteroaralkoxyalkyl, alkylsulfinyl, alkylsulf.nylalkyl, arylsulfinylalkyl 
aryjsulfonylalkyl, heteroarylsuifinylalkyl, heteroarylsu.fonyialkyl. alkylsulfonyl 
alkylsulfonylalkyl, haloalkylsulfinylalkyl, haloalkylsulfonylalkyl 
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoaikyi 
am.dosu]fonyl, diaJkyl amidosulfonyl, monoaryiamidosulfonyl 
arylsuJfonamido, diarylamidosulfony], monoaikyi monoaryl amidosulfonyl 
arylsulfinyl, arylsuifonyl, heteroarylthio, heteroarylsulfinyl, heteroarylsu.fonyl 
alkanoyl, alkenoyl, aroyl, heteroaroyl, aralkanoyl, heteroaraikanoyi 
haloalkanoyl, alky], alkenyl, alkynyl, alkenyloxy, alkenyloxyalky 
alkylened,oxy, haloalkylenedioxy, cycloalkyl, cycloalkenyl, lower 
cycloalkylalkyl, lower cycloalkenylalkyl, halo, haloalkyl, haloalkenyl 
haloalkoxy, hydroxyhaloalkyl, hydroxyaralkyl, hydroxyalkyl 
hydoxyheteroaralkyl, haloalkoxyalkyl, aryl, aralkyl, aryloxy, aralkoxy 
aryloxyalkyl, saturated heterocyclyl, partially saturated heterocyclyl, heteroary. 
heteroaryloxy, heteroaryloxyalkyl, arylalkyl, heteroarylaikyl, arylalkenyl ' 
heteroarylalkenyl, carboxyalkyl, carboalkoxy, carboaralkoxy, carboxamido 
carboxam.doalkyl, cyano, carbohaloalkoxy, phosphono, phosphonoalkyl ' 
diaralkoxyphosphono, and diaralkoxyphosphonoalkyl. 

Compounds of the present invention can exist in tautomeric, geometric or 
stereorsomeric forms. The present invention contemplates all such compounds 
•ncludrng cis- and trans-geometric isomers, E- and Z-geometric isomers, R- and S- 
enanuomers, diastereomers, d-isomers, 1-isomers, the racemic mixtures thereof and 
other mixtures thereof, as falling within the scope of the invention. Pharmaceutical 
acceptable sales of such tautomeric, geometric or stereoisomer* forms are also 
included within the invention. 

The terms "cis" and "trans" denote a form of geometric isomerism in 
wh,ch two carbon atoms connected by a double bond will each have a hydrogen 
atom on the same side of the double bond ("cis") or on opposite sides of the 
double bond ("trans"). 



WO 00/18721 



PCT/US99/22119 



67 

Some of the compounds described contain alkenyl groups, and are meant 
to include both cis and trans or "E" and "Z" geometric forms. 

Some of the compounds described contain one or more stereocenters and 
are meant to include R. S, and mixtures of R and S forms for each stereocenter 
5 present. 

Some of the compounds described herein may contain one or more 
ketonic or aldehydic carbonyl groups or combinations thereof alone or as part of 
a heterocyclic ring system. Such carbonyl groups may exist in part or 
principally in the "keto" form and in part or principally as one or more "enol" 

10 forms of each aldehyde and ketone group present. Compounds of the present 

invention having aldehydic or ketonic carbonyl groups are meant to include both 
"keto" and "enol" tautomeric forms. 

Some of the compounds described herein may contain one or more amide 
carbonyl groups or combinations thereof alone or as part of a heterocyclic ring 

15 system. Such carbonyl groups may exist in part or principally in the "keto" form 
and in part or principally as one or more "enol" forms of each amide group 
present. Compounds of the present invention having amidic carbonyl groups are 
meant to include both "keto" and "enol" tautomeric forms. Said amide carbonyl 
groups may be both oxo (C=0) and thiono (C=S) in type. 

20 Some of the compounds described herein may contain one or more imine 

or enamine groups or combinations thereof. Such groups may exist in part or 
principally in the "imine" form and in part or principally as one or more 
"enamine" forms of each group present. Compounds of the present invention 
having said imine or enamine groups are meant to include both "imine" and 

25 "enamine" tautomeric forms. 

The following general synthetic sequences are useful in making the 
present invention. Abbreviations used in the schemes are as follows: "AA" 
represents amino acids, "BINAP" represents 2,2'-bis(diphenylphosphino)-l,r- 
binaphthyl, "Boc M represents tert-buty I oxy carbonyl, "BOP" represents 

30 benzotriazol-l-yl-oxy-tris-(dimethylamino), "bu" represents butyl, "dba" 
represents dibenzylideneacetone, "DCC" represents 1,3- 
dicyclohexylcarbodiimide, "DIBAH" represents diisobutylaluminum hydride, 
"DIPEA" represents diisopropylethylamine, "DMF" represents 
dimethylformamide, "DMSCT represents dimethylsulfoxide, "Fmoc" represents 

35 9-fluorenylmethoxycarbonyl, "LDA" represents lithium diisopropylamide, 
"PHTH" represents a phthaloyl group, "pnZ" represents 4- 
nitrobenzyloxycarbonyl, "PTC" represents a phase transfer catalyst, "p-TsOH" 
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represents paratoluenesulfonic acid, 'TBAF' represents tetrabutyJammonium 
fluoride, TBTU" represents 2-(lH-benzotrio 2 ole-]-yJ)-l.l,3.3-tetramethyl 
uronium tetrafluoroborate, "TEA" represents triethyl amine, "TFA" represents 
trifluoroacetic acid, 'THF' represents tetrahydrofuran. "TMS" represents 
trimethylsilyl, and "Z" represents benzyloxycarbonyl. 

PHARMACEUTICAL UTILITY AND COMPOSITION 

The present invention comprises a pharmaceutical composition 
comprising a therapeutical ly-effective amount of a compound of Formulas VII- 
H, VII, VII-2, VII-3, VII-4, and Cyclo-VII, in association with at least one 
pharmaceutically-acceptable carrier, adjuvant or diluent. 

The present invention also comprises a treatment and prophylaxis of 
coronary artery disease and other CETP-mediated disorders in a subject, 
comprising administering to the subject having such disorder a therapeutically- 
effective amount of a compound of Formula VII-H: 

Re 




(CR 3 H) TT 




Ri 2 

whereinRj, R 2 , R 3 , R 4 , R 5 , R& R? , Rg , ^ R]q ^ r ^ r ^ 

R 14> R 15' R 16' x > Y - and Z are as defined above for the compounds of 
■ 0 Formula VII-H; 
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or a pharmaceutically-acceptable salt thereof. 

As a further embodiment, compounds of the present invention of 
Formulas VII-H, VII, VII-2, VII-3, VIM, and Cyclo-VIK or a 
5 pharmaceutically-acceptable salt thereof as defined above and further including 

those, wherein R]g is a covalent single bond linked to a point of bonding of R 4 
or Rg when R2 is alkyl, R2 and R ]4 are taken together to form a -N= spacer 

group, and R2 and R 15 are taken together to form a -N= spacer group, comprise 

a treatment and prophylaxis of coronary artery disease and other CETP-mediated 
10 disorders in a subject, comprising administering to the subject having such 

disorder a therapeutically-effective amount of compounds of Formulas VII-H, 
VII, VII-2, VII-3, VII-4, and Cyclo-VII, of the present invention or a 
pharmaceutically-acceptable salt thereof. 

Compounds of Formulas VII-H, VII, VIl-2, VII-3, VII-4, and Cyclo- 

15 VII including those, wherein R^ is a covalent single bond linked to a point of 
bonding of R 4 or Rg when R2 is alkyl, R 2 and R j 4 are taken together to form a 

-N= spacer group, and R2 and Rj$ are taken together to form a -N= spacer 

group, are capable of inhibiting activity of cholesteryl ester transfer protein 
(CETP), and thus could be used in the manufacture of a medicament, a method 

2 0 for the prophylactic or therapeutic treatment of diseases mediated by CETP, such 
as peripheral vascular disease, hyperlipidaemia, hypercholesterolemia, and other 
diseases attributable to either high LDL and low HDL or a combination of both, 
or a procedure to study the mechanism of action of the cholesteryl ester transfer 
protein (CETP) to enable the design of better inhibitors. The compounds of 

25 Formulas VII-H, VII, VII-2, VII-3, VII-4, and Cyclo-VII would be also useful 
in prevention of cerebral vascular accident (CVA) or stroke. 

Also included in the family of compounds of Formulas VII-H, VII, VII- 
2, VII-3, VII-4, and Cyclo-VII are the pharmaceutically-acceptable salts thereof. 
The term "pharmaceutically-acceptable salts" embraces salts commonly used to 

30 form alkali metal salts and to form addition salts of free acids or free bases. The 
nature of the salt is not critical, provided that it is pharmaceutical ly acceptable. 
Suitable pharmaceutically-acceptable acid addition salts of compounds of 
Formula VII-H may be prepared from inorganic acid or from an organic acid. 
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and/or compositions of this invention depends on a variety of factors, including 
the age, weight, sex and medical condition of the subject, the severity of the 
disease, the route and frequency of administration, and the particular compound 
employed, and thus may vary widely. 
5 The pharmaceutical compositions may contain active ingredients in the 

range of about 0. 1 to 2000 mg, and preferably in the range of about 0.5 to 500 
mg. A daily dose of about 0.01 to 100 mg/kg body weight, and preferably 
between about 0.5 and about 20 mg/kg body weight, may be appropriate. The 
daily dose can be administered in one to four doses per day. 

10 The compounds may be formulated in topical ointment or cream, or as a 

suppository, containing the active ingredients in a total amount of, for example, 
0.075 to 30% w/'w, preferably 0.2 to 20% w/w and most preferably 0.4 to 15% 
w/w. When formulated in an ointment, the active ingredients may be employed 
with either paraffinic or a water-miscible ointment base. Alternatively, the active 

15 ingredients may be formulated in a cream with an oil-in-water cream base. If 
desired, the aqueous phase of the cream base may include, for example at least 
30% w/w of a polyhydric alcohol such as propylene glycol, butane- 1,3-diol, 
mannitol, sorbitol, glycerol, polyethylene glycol and mixtures thereof. The 
topical formulation may desirably include a compound which enhances 

20 absorption or penetration of the active ingredient through the skin or other 
affected areas. Examples of such dermal penetration enhancers include 
dimethylsulfoxide and related analogs. The compounds of this invention can 
also be administered by a transdermal device. Preferably topical administration 
will be accomplished using a patch either of the reservoir and porous membrane 

25 type or of a solid matrix variety. In either case, the active agent is delivered 

continuously from the reservoir or microcapsules through a membrane into the 
active agent permeable adhesive, which is in contact with the skin or mucosa of 
the recipient. If the active agent is absorbed through the skin, a controlled and 
predetermined flow of the active agent is administered to the recipient. In the 

30 case of microcapsules, the encapsulating agent may also function as the 
membrane. 

The oily phase of the emulsions of this invention may be constituted 
from known ingredients in a known manner. While the phase may comprise 
merely an emulsifier, it may comprise a mixture of at least one emulsifier with a 
35 fat or an oil or with both a fat and an oil. Preferably, a hydrophilic emulsifier is 
included together with a lipophilic emulsifier which acts as a stabilizer. It is also 
preferred to include both an oil and a fat. Together, the emulsifier(s) with or 



15 



20 



25 



30 



35 



WO 00/18721 

PCT/US99/22119 

without stabi.izerfs, make . up fc so-oali^muUifying «. a „ d Ae wax 

which fot™ the „ lly dlspersed phase of ^ cream formu , 
an. emulston S tabi, 12 ets sulBble for usc ,„ fc 
5 ,„c,u d e Tween Spa „ 8Q „ P - 

achieving H°' Ce SUMal " e ° ilS M *" f ° r fc f0 ™" M °" " »— on 
ach le v,„ s the d es,teu cosmetic properties, since ,he sdubility of the acdve 

~~ «ls »* ,o he used ,„ p ham ,aceuuca, ^ ^< 

■s very low. Thus, the cream s houl d preferably be a non-areasv non „, 

and washable prod „ct „ ith sujtable « ~ ■ = »S 

o*e r co met, Sttaight or bmnche d chain, mono- ot dibasic a. k y, e ^1 
as d,-, SO a d , P a,e, isocety, stearate. p ro py,e„ e 6 ,y co , tfiestet of coconn, Z c" s 
■soptopy, mynstate, d ecy, oleate, iso propyl palmitaK , aC ' ds " 
eihylhexy, imitate ora b,e„ d of bmncheu chain esters may bTa d These 
may be use d alone or in combinanon .epentiing on the propeme ~ 

invent ^ ^ C ° m P° Unds combination 

an= we,l a„ d wdely j££ ^1^^ "* 

AH mentionet, tufetences a re incotpotuteu 5y refere „ ce as jf here ^ 



WO 00/18721 



PCT/US99/22119 



73 

Although this invention has been described with respect to specific 
embodiments, the details of these embodiments are not to be construed as 
limitations. 

GENERAL SYNTHETIC PROCEDURES 

5 

The compounds of the present invention can be synthesized, for 
example, according to the following procedures of Schemes 1 through 15 
below, wherein the substituents are as defined for Formulas VII-H, VII, VII-2, 
VII-3, VII-4, and CycIo-VII above except where further noted. 

10 Synthetic Scheme 1 shows the preparation of compounds of formula 

XIIIA-H ("Secondary Heteroaryl Amines") which are intermediates in the 
preparation of the compounds of the present invention corresponding to Formula 
VII ("Generic Substituted Polycyclic Aryl tertiary-2-hydroxyalkylamines") and 
Formula VII-H (Generic Substituted Polycyclic Heteroaryl tertiary 2- 

15 Heteroalkylamines or "Generic Substituted Polycyclic Heteroaryl tertiary-2- 
hydroxyalkylamines") wherein the heteroaryl amine (X-AH), Heteroaryl 
Bromide (XXI-AH), and Heteroaryl Carbonyl (XI-AH) can independently be 
both aryl and heteroaryl in type. Schemes 1 through 3, taken together, prepare 
tertiary heteroalkyl amine compounds of the present invention by addition of a 

20 halogenated, heteroatom (for example, oxygen, sulfur, or nitrogen) containing 
precursor to a secondary amine to introduce a heteroatom containing alkyl group 
wherein the two groups making up the secondary amine both are made up of 
aromatic groups or both groups contain aromatic rings wherein said aromatic 
rings maybe 0 to 2 aryl rings and 0 to 2 heteroaryl rings. 

25 The "Diheteroaryl Imine" corresponding to Formula XII-AH can be 

prepared through dehydration techniques generally known in or adaptable from 
the art by reacting "Heteroaryl Amine" of Formula X-AH with the "Heteroaryl 
Carbonyl" of Formula XI-AH in Scheme 1 and subsequent specific examples. 
For example, when Z is a covalent bond, methylene, methine substituted with 

30 another subsitutent, ethylene, or another subsituent as defined in Formula V-H, 
the two reactants (X-AH and XI-AH) react by refluxing them in an aprotic 
solvent, such as hexane, toluene, cyclohexane, benzene, and the like, using a 
Dean-Stark type trap to remove water. After about 2-8 hours or until the 
removal of water is complete, the aprotic solvent is removed in vacuo to yield the 

35 "Diheteroaryl Imine" of Formula XII-AH. Alternately, when Z is an oxygen, the 
"Diheteroaryl Imine" is an oxime derivative. Oxime type "Diheteroaryl Imine" 
compounds are readily prepared from the corresponding O-substituted 



SDOCID: <WQ 001 8721 A 1 I > 



25 



30 



WO 00/18721 

PCT/US99/22119 

hydrate derivarive. Hvdnuone n™ "rvL D " ,eKr0a ' 5 " lmi " c " « « 
5 or kerone rype "Hereroary. Carbonvl" SutabT h PPr ° PnaK """"^ 

The Secondary Heteroaryi Amines" of Formula XIII A » k 

Formula XII-AH is ™„ n ° '"" ne " Mrazone of 

AppUcadou No^^™^ WOFatt " 1 
Mro g e rat eda,0- lai .c, morepreferrably2 , 50 „ c ^ _ 

berweeu 20 -3f,C and pressure, of ,0- 20 0 psi hydrogen or _ 
-weeuSO.Op,^,,,^^^^^^^^^^ 

and soiid sod ium bmhyMt „ added „ ^ ^ ^ ^ ^ ^ 

w,.h srirnng. The reacbon mature is surred below ,0°C for 30 90 

1UL ror -W-90 minutes and 

■hen is wanned g rad„a,, y ,„ , 5 . 30 . c After abou , 

«*d and acid is added „„„, , he aqueous , ayer „ ~» 



NSDOCIO <WO___0016721A1_L> 



WO 00/18721 



PCT/US99/22119 



to keep the pH at or below 4. The reaction mixture is stirred and wanned 
gradually to about 20-25°C. After about 1-10 hours, the mixture is cooled and 
base added until the mixture was just slightly alkaline. 

The "Secondary Heteroaryl Amines" of Formula XIII-AH can also be 
5 prepared, according to Scheme 1, by an alkylation procedure based on the 
nucleophilic substitution of bromides by amines. In one synthetic alkylation 
scheme (Alkylation Method-1), a "Heteroaryl Amine" of Formula X-AH is 
reacted with a "Heteroaryl Bromide-" of Formula XXII1-AH as described in 
Vogel's Textbook of Practical Organic Chemistry, Fifth Edition, 1989, pages 

1 0 902 to 905 and references cited therein all of which are incorporated herein by 

reference. In an alternate synthetic alkylation scheme exemplified in Scheme 10, 
a "Heteroaryl Amine" of is reacted with a "Heteroaryl Bromide" in a method 
employing pallladium catalyzed carbon-nitrogen bond formation. Suitable 
procedures for this conversion are described in Wagaw and Buchwald. J. Org. 

15 Chem.(1996), 61, 7240-7241, Wolfe, Wagaw and Buchwald, J. Am. Chem. 
Soc. (1996), 118, 7215-7216, and Wolfe and Buchwald, Tetrahedron Letters 
(1997), 38(36), 6359-6362 and references cited therein all of which are 
incorporated herein by reference. 

The "Secondary Heteroaryl Amine" amines, hydroxylamines, and 

2 0 hydrazines, the "Heteroaryl Carbonyl" aldehydes, ketones, hydrazones, and 
oximes, and "Heteroaryl Bromide" halides, tosylates, mesylates, triflates, and 
precursor alcohols required to prepare the "Secondary Heteroaryl Amine" 
compounds are available from commercial sources or can be prepared by one 
skilled in the art from published procedures. Commercial sources include but 

2 5 are not limited to Aldrich Chemical, TCI-America, Lancaster-Synthesis, 
Oakwood Products, Acros Organics, and Maybridge Chemical. Disclosed 
procedures for "Generic Amine" amines, hydroxylamines, and hydrazines 
include Sheradsky and Nov, J. Chem. Soc, Perkin Trans. 1 (1980), (12), 2781- 
6; Marcoux, Doye, and Buchwald, J. Am. Chem. Soc. (1997), 1 19, 1053-9; 

30 Sternbach and Jamison, Tetrahedron Lett. (1981), 22(35), 3331-4; U. S. Patent 
No. 5306718; EP No. 314435; WO No. 9001874; WO No. 90021 13; JP No. 
053201 17; WO No. 9738973; Swiss Patent No. CH 441366; U. S. Patents 
Nos. 3359316 and 3334017; and references cited therein which are incorporated 
herein by reference. 

35 Synthetic Scheme 2 shows the preparation of the class of compounds of 

the present invention corresponding to Formula VII ("Generic Substituted 
Polycyclic Aryl tertiary-2-hydroxyalkylamines") and Formula VII-H (Generic 
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hexanes to yield purified Formula VI1-H and Formula VII. Products are 
structurally confirmed by low and high resolution mass spectrometry and NMR. 

Compounds of Formula (XXX), which can be used to prepare the 
"Generic Substituted Polycyclic Heteroaryl and Aryl tertiary 
5 hydroxyalkylamines" compounds in Tables 3 and 4. are given in Table 2. 
Reagents la and 2a in Table 2 are prepared from the corresponding alcohols. 
The tosylates are readily obtained by reacting the corresponding alcohol with 
tosyl chloride using procedures found in House's Modern Synthetic Reactions, 
Chapter 7, W. A. Benjamin, Inc., Shriner, Fuson. and Curtin in The Systematic 

10 ^identification of Organic Compounds, 5th Edition, John Wiley & Sons, and 
Fieser and Fieser in Reagents for Organic Synthesis, Volume 1, John Wiley & 
Sons, which are incorporated herein by reference. 

A preferred procedure for Formula VII ("Generic Substituted Polycyclic 
Aryl tertiary-2-hydroxyalkylamines M ) and Formula VII-H (Generic Substituted 

15 Polycyclic Heteroaryl tertiary 2-Heteroalkylamines or "Generic Substituted 

Polycyclic Heteroaryl tertiary-2-hydroxyalkylamines") compounds is Method A 
of Scheme 3. Oxirane reagents useful in Method A are exemplified, but not 
limited to those in Table 1 . Formula VII ("Generic Substituted Polycyclic Aryl 
tertiary-2-hydroxyaIkylamines") and Formula VII-H (Generic Substituted 

20 Polycyclic Heteroaryl tertiary 2-Heteroalkylamines or "Generic Substituted 

Polycyclic Heteroaryl tertiary-2-hydroxyalkylamines") compounds are prepared 
by using "Secondary Heteroaryl Amine" amines, hydroxylamines, and 
hydrazines of Formula XIIIA-H prepared above with oxiranes of the type listed 
in Table 1 and represented by the general structure: 




In some cases, the oxiranes are prepared by reaction of epoxidation reagents 
such as MCPBA and similar type reagents readily selectable by a person of skill* 
in-the-art with alkenes. Fieser and Fieser in Reagents for Organic Synthesis, 
John Wiley & Sons provides, along with cited references, numerous suitable 
30 epoxidation reagents and reaction conditions, which are incorporated herein by 
reference. 
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Formula VII ("Generic Substituted Polycyclic Aryl tertiary-z- 
heteroalkylamines") and Formula VII-H ("Generic Substituted Polycyclic 
Heteroaryl tertiary 2-Heteroalkylamines") compounds, wherein the 2-hetero 
group is an amino, substituted amino, or thiol, can be prepared by using 
5 appropriate aziridines and thirranes according to Method A of Scheme 3. 
Aziridine and thiirane reagents useful in Method A are exemplified, but not 
limited to those in Table 1. These Formula VII ("Generic Substituted Polycyclic 
Aryl tertiary 2-heteroalkylamine") and Formula VII-H ("Generic Substituted 
Polycyclic Heteroaryl tertiary-2-heteroalkylamines") compounds, wherein the 2- 
10 hetero group is an amino, substituted amino, or thiol, can be prepared by using 
"Secondary Heteroaryl Amine" amines, hydroxylamines, and hydrazines of 
Formula XII1A-H prepared above with aziridines and thiiranes of the type listed 
in Table 1 and represented by the general structure: 




15 



wherein X is selected from N and S and R 16 is 
hydrogen or another suitable group when X is N. 
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Table 1. Structure of Oxirane, Aziridine, and Thiirane Reagents. 
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e 1 . (continued) Structure of Oxirane. Aziridine. and Thiirane Reagents. 
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A mixtureofa-Seconda^Heteroa^, Amine" amine, hydroxyzine 
or hydrazme of FormuJa XIIIA-H and an oxirane of Formula XX are stirred ' 
and heated to 40-90°C for 5 to 48 hours in a tightly capped or contained 

5 rrr vesse ! A uwis acid such 35 ***** * may be 

added to speed up reaction and improve yield. When a Lewis acid is used the 
reaction should be carried out under inert, anhydrous conditions using a ' 
blanket of dry nitrogen or argon gas. After cooling to room temperature and 
testing A* reaction mixture for complete reaction by thin layer chromatography 
or high pressure liquid chromatography (hplc), the reaction product is added to 
water and extracted with a water immiscible solvent such as diethyl ether or 
methylene chloride. (Note: If the above anaJysis indicates that reaction is 
incomplete, heating should be resumed until complete with the optional 
addition of more of the oxirane). The combined aprotic solvent extract is 
washed with saturated brine, dried over drying agent such as anhydrous 
1 5 MgS0 4 and concentrated in vacuo to yield crude Formula VII ("Generic 

Substituted Polycyclic Ary, tertiary 2-hydroxya.kylamine") and Formula VH-H 
( Generic Substituted Polycyclic Heteroaryl tertiary-2-hydroxyalky.amine») 
compounds. This material is purified by e.uting through silica ge. with 5 -40% 
of a medium polar solvent such as ethy, acetate in a non-polar solvent such as 
2 0 hexai.es to yield the Formula VII ("Generic Substituted Polycyclic Aiyl tertiary 
2-hydroxyalkylamine") and Formula VIl-H ("Generic Substituted Polycyclic 
Heteroaryl tertiary-2-hydroxya.ky,amine"). Products are tested for purity by 
HPLC. If necessary, the Formula VII ("Generic Substituted Polycyclic Aryl 
ternary 2-hydroxyalky.amine») and Formula VII-H ("Generic Substituted 
Polycychc Heteroaryl tertiary-2-hydroxya.kylamine") compounds are purified 
by additional chromatography or realization. Products are structurally 
confirmed by low and high resolution mass spectrometry and NMR. Examples 
of specific Formula VII ("Generic Substituted Polycyclic Aryl tertiary 2- 

30 " y d d r ya,k f ,a f ne,,) C ° mPOUndS Prepared ^ SUmmarized in * e Samples 
30 and Example Tables 1 through 54. 

Specific Formula V!l (••Generic Subsunned Polycyclic Aiyl vniary 2- 
hydroxyahcylaroine") and Formula VH-H (-Generic Subsnbued Polycy* 
H«eroary lt e rtiU y.2-hydroxyaJkylan,ine") analogs of the "Polycyclic Aryl 
rcmzrv 2-hydroxyalky,amine» compounds summarized in the Examples and 

wZn Tabte ' throUgh * Wherei " * « « «* ^ « X 
»«h an ammo. subs„,u,ed amino, aaa, onhiol, can be prepared by using me 
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appropriate aziridine reagents or thiirane reagents readily by adapting the 
procedures in the numerous specific Examples and Schemes disclosed in the 
present invention. Similarly, intermediates, in which the hydroxyl or oxy 
group of said intermediates are replaced with an amino, substituted amino, aza, 
5 or thiol, can be converted using the numerous specific Examples and 

Schemes disclosed in the present invention to other Formula VII ("Generic 
Substituted Polycyclic Aryl tertiary 2-hydroxyaIkylamine") and Formula VII-H 
("Generic Substituted Polycyclic Heteroaryl tertiary-2-hydroxyalkylamine") 
analogs of the "Polycyclic Aryl tertiary -2-hydroxyaIkylamine" compounds. 

10 Formula VII ("Generic Substituted Polycyclic Aryl tertiary-2- 

hydroxyalkylamines") and Formula VII-H ("Generic Substituted Polycyclic 
Heteroaryl tertiary-2-hydroxyalkyIamines") can further be prepared in an 
alternate manner to procedures disclosed above and in Schemes 1, 2, and 3. 
Schemes 9 and 10 detail such procedures to prepare tertiary oxyalkylamine 

15 compounds of the present invention by initial formation of an halogenated, 
oxygen containing primary alkylamine XVL ("Generic Substituted 
Alkylamine"). Said halogenated, oxygen containing primary alkylamine XVL, 
formed in Scheme 9, is itself converted to secondary amine VLX-H 
("Heteroaryl Alky I Amine) using procedures disclosed above. Primary 

20 alkylamine XVL is first reacted with an aldehydic or ketonic carbonyl 

compound, XI-AH ("Heteroaryl Carbony!") with azeotropic distillation to form 
imines, VL-H ("Heteroaryl Imine"). Said imine VL-H are then reduced with or 
without prior isolation by Reduction Methods 1, 2 or 3 as disclosed above and 
in Scheme 1 to yield secondary amines VLX-H ("Heteroaryl Alkyl Amine). 

25 Said secondary amine VLX-H can be converted according to Scheme 10 to 
VII-H ("Generic Substituted Polycyclic Heteroaryl Tertiary 2- 
hydroxyalkylamines"). Using similar schemes, VLX can be converted to VII 
("Generic Substituted Polycyclic Phenyl Tertiary 2-hydroxyalkylamines"). 
Compounds of this invention in which one aromatic substituent is aryl and the 

30 other aromatic substitutent is heteroaryl can be readily prepared by reacting 

VLX-H with an aryl bromide or aralkyl bromide instead of using an heteroaryl 
bromide or heteroaralkyl bromide. Similarly, compounds of this invention in 
which one aromatic substituent is aryl and the other aromatic substitutent is 
heteroaryl can be readily prepared by reacting the aryl analog of VLX-H with 

35 an heteroaryl bromide or heteroaralkyl bromide instead of using an aryl 
bromide or aralkyj bromide. 
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Formula VII ("Generic Substituted Polycyclic Aryl tertiary-2- 
hydroxyalkylamines") and Formula VII-H ("Generic Substituted Polycyclic 
Heteroaryl tertiary-2-hydroxyalkylamines") can further be prepared in an 
alternate manner to procedures disciosed above and in Schemes 1, 2, 3. 9, and 
10. Schemes 13, 14, and 15 detail alternate procedures to prepare tertiary 
oxyalkylamine compounds of the present invention by initial formation of an 
halogenated, oxygen containing secondary alkylamines VLX and VLXX 
("Phenyl Alkylamines") and VLXX-O ("Phenyl Oxy Alkylamines"). Said 
secondary alkylamines VLX and VLXX ("Phenyl Alkylamines") and VLXX-O 
("Phenyl Oxy Alkylamines") can be converted according to Schemes 13, 14 
and 15 to VII ("Generic Substituted Polycyclic Aryl Tertiary 2- 
hydroxyalkylamines") and VII-H ("Generic Substituted Polycyclic Heteroaryl 
Tertiary 2-hydroxyalkylamines") by reaction with appropriate aromatic halides 
such as aryl bromides and heteroaryl bromides as desired. 

Formula VII ("Generic Substituted Polycyclic Aryl tertiary-2- 
hydroxyalkylamines") and Formula VII-H ("Generic Substituted Polycyclic 
Heteroaryl tertiary-2-hydroxyaIkylamines") can further be prepared in an 
alternate manner to procedures disclosed above and in Schemes 1, 2, 3, 9, 10, 
13, 14, and 15. Another alternate procedure to prepare tertiary oxyalkylamine 
compounds of the present invention by reacting secondary amine XIIIA-H 
("Secondary Heteroaryl Amine") with a diazo ester. The intermediate glycinate 
tertiary amine can then be reduced, partially reoxidized to an aldehyde, and 
convened using a perfluoroalkyl trimethylsilyl compound (for example, 
trifluoromethyl-TMS) to the desired product, VII ("Generic Substituted 
Polycyclic Aryl Tertiary 2-hydroxyalkylamines") and VII-H ("Generic 
Substituted Polycyclic Heteroaryl Tertiary 2-hydroxyalkylamines"). 

A particularly useful procedure to prepare Formula VII ("Generic 
Substituted Polycyclic Aryl tertiary-2-hydroxyalkylamines") and Formula VII- 
H (Generic Substituted Polycyclic Heteroaryl tertiary 2-Heteroalkylamines or 
"Generic Substituted Polycyclic Heteroaryl tertiary-2-hydroxyaIkylamines") 
compounds of the present invention in which the heteroaryl group is directly 
bonded is disclosed in Schemes 1 1 and 12. An halogenated, oxygen 
containing primary alkylamine XVL ("Generic Substituted Alkylamine") 
formed according to Scheme 9 is itself converted by reaction with LXXI-AH 
("Heteroaryl Halide") to afford secondary amine VLXX-H ("Heteroaryl 
Secondary Amine) using procedures disclosed in Scheme 1 1 and above. 
VLXX-H is converted to VII-H ("Generic Substituted Polycyclic Phenyl 
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Heteroaryl Tertiary 2-hydroxyalkylamine") by alkylation chemistry with an 
aralkyl bromide or aralkyloxyalkyl bromide using either of two procedures 
disclosed in Scheme 12. Isolation and purification is effected as disclosed 
previously. 

5 Formula VII ("Generic Substituted Polycyclic Aryl tertiary-2- 

hydroxyalkylamines") and Formula VII-H (Generic Substituted Polycyclic 
Heteroaryl tertiary 2-Heteroalkylamines or "Generic Substituted Polycyclic 
Heteroaryl tertiary-2-hydroxyaIkylamines") can themselves serve as 
intermediates for conversion to additional compounds of this invention. 
10 Compounds of Formula VII-H, Formula VII and the present invention useful 
as intermediates include those in which the R 7 position substituent in Formula 

VII ("Generic Substituted Polycyclic Aryl tertiary-2-hydroxyaIkylamines") is a 
bromo group, hydroxy! group, sulfhydryl group, bromomethyl or other 
bromoalkyl groups, nitro group, amino group, methoxy carbonyl or other 
15 alkoxy carbonyl groups, cyano group, or acyl groups. Other preferred 

compounds of Formula VII-H, Formula VII and the present invention useful as 
intermediates include those in which the R } 0 position substituent in Formula 

VII is a bromo group, hydroxyl group, sulfhydryl group, bromomethyl or 
other bromoalkyl groups, nitro group, amino group, methoxy carbonyl or 

20 other alkoxy carbonyl groups, cyano group, or acyl groups. Other compounds 
of Formula VII-H, Formula VII and the present invention useful as 
intermediates include those in which one or more of R$ , R 7 , R u , and Rj 2 
substituents in Formula VII-H and Formula VII is a bromo group, hydroxyl 
group, sulfhydryl group, bromomethyl or other bromoalkyl groups, nitro 

25 group, amino group, methoxy carbonyl or other alkoxy carbonyl groups, 
cyano group, or acyl groups. 

A 3-bromo substituent at the R 7 position in Formula VII ("Generic 

Substituted Polycyclic 3-Bromoaryl Tertiary 2-hydroxyalkylamine") can be 
reacted with a phenol to afford, as described in Exatnuples, 3-phenoxy 
30 compounds of the present invention of Formula VII ("Generic Substituted 
Polycyclic 3-Phenoxyaryl Tertiary 2-Hydroxyalkylamine"). 

A 3-bromo substituent at the R 7 position in Formula VII-H ("Generic 
Substituted Polycyclic 3-BromoheteroaryI Tertiary 2-hydroxyalkylamine") can, 
as shown in Scheme 4, be reacted with a phenol to afford, as described in 
35 Examples, additional compounds of the present invention of Formula VII-H 
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("Generic Substituted Polycyclic 3-Aryloxyaryl. 3-Heteroaryloxyaryl, 3- 
Heteroaryloxyheteroaiyl, and 3-AryloxyheteroaryI Tertiary 2- 
Hydroxyalkylamines"). 

A 3-bromo substituent at the R 7 position in Formula VII ("Generic 
Substituted Polycyclic 3-Bromoaryl Tertiary 2-hydroxyaIkyiamine") can, as 
shown in Scheme 7, be reacted with a phenol to afford, as described in 
Examples, additional compounds of the present invention of Formula VII 
("Generic Substituted Polycyclic 3-Phenylaryl Tertiary 2- 
Hydroxyalkyiamine"). 

Conversion of a 3-bromo substituent at the R 7 position in Formula VII 
("Generic Substituted Polycyclic 3-Bromoaryl Tertiary 2-hydroxyalkyiamine") 
by reaction with a primary or secondary amine can, as shown in Scheme 8, 
afford, as described in Examples, additional compounds of the present 
invention of Formula VII ("Generic Substituted Polycyclic 3- R 22 aminoaryl 
15 Tertiary 2-HydroxyaIkyIamine"). 

Conversion of a 3-bromo substituent at the R, 0 position in Formula VII 
("Generic Substituted Polycyclic 3-Bromoaryl Tertiary 2-hydroxyalkylamine") 
by reaction with an aryl borinate can afford, as described in Examples, 
additional compounds of the present invention of Formula VII ("Generic 
Substituted Polycyclic 3-Phenylaryl Tertiary 2-Hydroxyalkylamine"). 

Conversion of a 3-bromo substituent at the R, 0 position in Formula VII 
("Generic Substituted Polycyclic 3-Bromoaryl Tertiary 2-hydroxyalkylamine") 
by reaction with a heteroaryl dibutyl tin compound can afford, as described in 
Examples, additional compounds of the present invention of Formula VII 
("Generic Substituted Polycyclic 3-HeteroaryIaryl Tertiary 2- 
Hydroxyalkylamine"). 

Conversion of a 3-bromomethyl substituent at the R 7 position in 
Formula VII ("Generic Substituted Polycyclic 3-Bromomethylaryl Tertiary 2- 
hydroxyalkylamine") by reaction with an aryl borinate can afford, as described 
in Examples, additional compounds of the present invention of Formula VII 
("Generic Substituted Polycyclic 3-Arylmethylaryl Tertiary 2- 
Hydroxyalkylamine"). 

Conversion of a 3-hydroxyl substituent at the R 7 position in Formula 
VII-H ("Generic Substituted Polycyclic 3-Hydroxyheteroaryl Tertiary 2- 
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hydroxyalkylamine") by reaction with an aryl bromide or heteroaryl bromide 
can afford, as described in Examples, additional compounds of the present 
invention of Formula VII-H ("Generic Substituted Polycyclic 3-AryIoxyaryl, 
3-Heteroaryloxyaryl, 3-Heteroaryloxyheteroaryl, and 3-Aryloxyheteroaryl 
5 Tertiary 2-Hydroxyalkylamines")- 

Conversion of a 3-hydroxyl substituent at the R 7 position in Formula 
VII ("Generic Substituted Polycyclic 3-Hydroxyaryl Tertiary 2- 
hydroxyalkylamine") by reaction with an aryl bromide can afford, as described 
Scheme 5 and in Examples, additional compounds of the present invention of 
10 Formula VII ("Generic Substituted Polycyclic 3-Phenoxyary] Tertiary 2- 
Hydroxyalkylamine"). 

Conversion of a 3-hydroxyl substituent at the R 7 position in Formula 
VII-H ("Generic Substituted Polycyclic 3-Hydroxyheteroaryl Tertiary 2- 
hydroxyalkylamine") by reaction with an araJkyl bromide or heteroaralkyl 

15 bromide can afford, as described in ExampBes, additional compounds of the 
present invention of Formula VII-H ("Generic Substituted Polycyclic 3- 
Aralkyloxyaryl, 3-HeteroaraIkyloxyaryl, 3-Heteroaralkyloxyheteroaryl, and 3- 
Aralkyloxyheteroaryl Tertiary 2-HydroxyaIkylamines"). 

Conversion of a 3-hydroxyl substituent at the R 7 position in Formula 

20 VII ("Generic Substituted Polycyclic 3-Hydroxyaryl Tertiary 2- 

hydroxyalkylamine") by reaction with an aralkyl bromide can afford, as 
described in Examples, additional compounds of the present invention of 
Formula VII ("Generic Substituted Polycyclic 3-AralkyloxyaryI Tertiary 2- 
Hydroxyalkylamine"). 

25 Conversion of a 3-hydroxyl substituent at the R 7 position in Formula 

VII ("Generic Substituted Polycyclic 3-Hydroxyaryl Tertiary 2- 
hydroxyalkylamine") by reaction with an R, 7 -bromide can afford, as described 
in Examples, additional compounds of the present invention of Formula VII 
("Generic Substituted Polycyclic 3- R I7 -oxyaryl Tertiary 2- 

30 Hydroxyalkylamine"). 

Conversion of a 3-thio substituent at the R 7 position in Formula VII 
("Generic Substituted Polycyclic 3-thioaryl Tertiary 2-hydroxyalkylamine") by 
reaction with an R I7 -bromide can afford, as described in Examples, 
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additional compounds of the present invention of Formula VII ("Generic 
Substituted Polycyclic 3- R, 7 thiaaryl Tertiary 2-Hydroxyalkylamine"). 
"Generic Substituted Polycyclic 3- R, 7 thiaaryl Tertiary 2- 
Hydroxyalkylamines" can be oxidized to sulfonyl compounds of Formula VII 
("Generic Substituted Polycyclic 3- R 7 suIfonyiaryI Tertiary 2- 
Hydroxyalkylamine"). 

Conversion of a 3-nitro substituent at the R 7 position in Formula VII 
("Generic Substituted Polycyclic 3-Nitroaryl Tertiary 2-hydroxyalkylamine") 
by hydrogenation can afford, as described in Examples, additional 
compounds of the present invention of Formula VII ("Generic Substituted 
Polycyclic 3-Aminoaryl Tertiary 2-Hydroxyalkylamine"). "Generic Substituted 
Polycyclic 3-Aminoaryl Tertiary 2-Hydroxyalkylamines" can be acylated to 
acyl amide compounds of Formula VII ("Generic Substituted Polycyclic 3- 
Acylaminoaryl Tertiary 2-Hydroxyalkylamine"). 

Conversion of a 3-amino substituent at the R 7 position in Formula VII 
("Generic Substituted Polycyclic 3-Aminoaryl Tertiary 2-hydroxyalkylamine") 
by reaction with carbonyl compounds can afford, as described in Examples, 
additional compounds of the present invention of Formula VII ("Generic 
Substituted Polycyclic 3-(Saturated Nitrogen Heterocycl-lyl)aryl Tertiary 2- 
2 0 HydroxyaJkylamine" and "Generic Substituted Polycyclic 3-(Unsaturated 
Nitrogen Heterocycl-lyl)aryl Tertiary 2-Hydroxyalkylamine"). 

Conversion of a 3-methoxycarbonyl substituent at the R 7 position in 
Formula VII ("Generic Substituted Polycyclic 3-CarbomethoxyaryJ Tertiary 2- 
hydroxyalkylamine") by reaction with amination reagents can afford, as 
25 described in Examples, additional compounds of the present invention of 
Formula VII ("Generic Substituted Polycyclic 3-Carboxamidoaryl Tertiary 2- 
Hydroxyalkylamine"). 

Conversion of a 3-cyano substituent at the R 7 position in Formula VII 
("Generic Substituted Polycyclic 3-Cyanoaryl Tertiary 2-hydroxyalkylamine") 
30 by reaction with organometallic reagents can afford, as described in 

Examples, additional compounds of the present invention of Formula VII 
("Generic Substituted Polycyclic 3-Acylaryl Tertiary 2-Hydroxyalkylamine"). 
Said "Generic Substituted Polycyclic 3-Acylaryl Tertiary 2- 
Hydroxyalkylamines", can be reduced to hydroxyl compounds of Formula VII 
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("Generic Substituted Polycyciic 3-HydroxysubstitutedmethylaryI Tertiary 2- 
Hydroxy al ky lami ne"). 

Conversion of a 3-methoxycarbonyl substituent at the R, 0 position in 
Formula VII ("Generic Substituted Polycyciic 3-CarbomethoxyaryI Tertiary 2- 
5 hydroxyalkylamine") by reaction with amination reagents can afford, as 
described in Examples, additional compounds of the present invention of 
Formula VII ("Generic Substituted Polycyciic 3-Carboxamidoaryl Tertiary 2- 
HydroxyaJkylamine"). 

Conversion of a 3-methoxycarbonyl substituent at the R I0 position in 
10 Formula VII ("Generic Substituted Polycyciic 3-Carbomethoxyaryl Tertiary 2- 
hydroxyalkylamine") by reaction with an organometallic reagent can afford, as 
described in Examples, additional compounds of the present invention of 
Formula VII ("Generic Substituted Polycyciic 3-(bis- R 20 hydroxy methyl )ary I 
Tertiary 2-HydroxyaIkyIamine"). 
15 Conversion of a 3-methoxycarbonyl substituent at the R, 0 position in 

Formula VII ("Generic Substituted Polycyciic 3-Carbomethoxyaryl Tertiary 2- 
hydroxyalkylamine") by reaction with lithium aluminum hydride can afford, as 
described in Examples, additional compounds of the present invention of 
Formula VII ("Generic Substituted Polycyciic 3-Hydroxymethylaryl Tertiary 2- 
20 Hydroxyalkylamine"). 

Conversion of a 3-methoxycarbonyl substituent at the R, 0 position in 
Formula VII ("Generic Substituted Polycyciic 3-CarbomethoxyaryI Tertiary 2- 
hydroxyalkylamine") by reaction with an alkylation reagent can afford, as 
described in Examples, additional compounds of the present invention of 
25 Formula VII ("Generic Substituted Polycyciic 3-(bis- R 2 r hydroxymethyI)aryl 
Tertiary 2-Hydroxyalkylamine"). 

Conversion of a 3-methoxycarbonyl substituent at the R, 0 position in 
Formula VII ("Generic Substituted Polycyciic 3-Carbomethoxyaryl Tertiary 2- 
hydroxyalkylamine") by reaction intially with an amidation reagent and then an 
30 R 2 o-organometallic reagent can afford, as described in Examples, additional 
compounds of the present invention of Formula VII ("Generic Substituted 
Polycyciic 3-( R 20 -carbonyl)aryl Tertiary 2-Hydroxy alky lami ne"). 

Formula VII ("Generic Substituted Polycyciic Aryl tertiary-2- 
hydroxyalkylamines"), Formula VII-H ("Generic Substituted Polycyciic 
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Heteroaryl teniary-2-hydroxyalkylamines") and other compounds of this 
invention posssessing hydroxy!, thiol, and amine functional groups can be 
converted to a wide variety derivatives. The hydroxyl group X, wherein R, 6 
is a hydrogen, of compounds of Formulas VII, VII-H, and other compounds 
of the present invention can be readily converted to esters of carboxylic 
sulfonic, carbamic, phosphonic, and phosphoric acids. Acylation to fonn a 
carboxylic acid ester is readily effected using a suitable acylating reagent such 
as an aliphatic acid anhydride or acid chloride. The corresponding aryl and 
heteroaryl acid anhydrides and acid chlorides can also be used. Such reactions 
are generally carried out using an amine catalyst such as pyridine in an inert 
solvent. In like manner, compounds of Formulas VII, VII-H, and Cyclo-VII 
that have at least one hydroxyl group present in the form of an alcohol or 
phenol can be acylated to its corresponding esters. Similarly, carbamic acid 
esters (urethans) can be obtained by reacting any hydroxyl group with 
isocyanates and carbamoyl chlorides. Sulfonate, phosphonate, and phosphate 
esters can be prepared using the corresponding acid chloride and similar 
reagents. Compounds of Formulas VII, VII-H, and Cyclo-VII that have at 
least one thiol group present can be converted to the corresponding thioesters 
derivatives analogous to those of alcohols and phenols using the same reagents 
and comparable reaction conditions. Compounds of Formulas VII, VII-H and 
Cyclo-VII that have at least one primary or secondary amine group present'can 
be converted to the corresponding amide derivatives. Amides of carboxylic 
acids can be prepared using the appropriate acid chloride or anhydrides with 
reaction conditions analogous to those used with alcohols and phenols. Ureas 
of the corresponding primary or secondary amine can be prepared usin* 
isocyanates directly and carbamoyl chlorides in the presence of an acid & 
scavenger such as triethylamine or pyridine. Sulfonamides can be prepared 
from the corresponding sulfonyl chloride in the presence of aqueous sodium 
hydroxide. Suitable procedures and methods for preparing these derivatives 
can be found in House's Modern Synthetic Reactions, W. A. Benjamin Inc 
Shnner. Fuson, and Curtin in The Systematic Indentif.cation of Organic 
Compounds, 5th Edition, John Wiley & Sons, and Fieser and Fieser in 
Reagents for Organic Synthesis, Volume 1, John Wiley & Sons. Reagents of a 
wide vanety that can be used to derivatize hydroxyl, thiol, and amines of 
compounds of Formulas VII, VII-H, and Cyclo-VII are available from 
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commerical sources or the references cited above, which are incorporated 
herein by reference. 

Formula VII ("Generic Substituted Polycyclic Aryl tertiary-2- 
hydroxyalkylamines"), Formula VII-H ("Generic Substituted Polycyclic 
5 Heteroaryl tertiary-2-hydroxyaIkylamines") and other compounds of this 
invention posssessing hydroxyl, thiol, and amine functional groups can be 

alkylated to a wide variety derivatives. The hydroxyl group X, wherein Rj^ is 

a hydrogen, of compounds of Formulas VII, VII-H and other compounds of 
the present invention can be readily converted to ethers. Alkylation to form an 

10 ether is readily effected using a suitable alkylating reagent such as an alkyl 
bromide, alkyl iodide or alkyl sulfonate. The corresponding aralkyl, 
heteroaralkyl, alkoxyalkyl, aralkyloxyalkyh and heteroaralkyloxyalkyl 
bromides, iodides, and sulfonates can also be used. Such reactions are 
generally carried out using an alkoxide forming reagent such as sodium 

15 hydride, potassium t-butoxide, sodium amide, lithium amide, and n-butyl 

lithium using an inert polar solvent such as DMF, DMSO, THF, and similar, 
comparable solvents, amine catalyst such as pyridine in an inert solvent. In 
like manner, compounds of Formulas VII, VII-H, and Cyclo-VH that have at 
least one hydroxyl group present in the form of an alcohol or phenol can be 

20 alkylated to their corresponding ethers. Compounds of Formulas VII, VII-H, 
and Cyclo-VH that have at least one thiol group present can be converted to the 
corresponding thioether derivatives analogous to those of alcohols and phenols 
using the same reagents and comparable reaction conditions. Compounds of 
Formulas VII, VII-H, and Cyclo-VH that have at least one primary, secondary 

25 or tertiary amine group present can be converted to the corresponding 

quaternary ammonium derivatives. Quaternary ammonium derivatives can be 
prepared using the appropriate bromides, iodides, and sulfonates analogous to 
those used with alcohols and phenols. Conditions involve reaction of the 
amine by warming it with the alkylating reagent with a stoichiometric amount 

30 of the amine (i.e., one equivalent with a tertiary amine, two with a secondary, 
and three with a primary). With primary and secondary amines, two and one 
equivalents, respectively, of an acid scavenger are used concurrently. Tertiary 
amines can be preparedfrom the corresponding primary or secondary amine by 
reductive alkylation with aldehydes and ketones using reduction methods 1, 2, 

35 or 3 as shown in Scheme 1. Suitable procedures and methods for preparing 
these derivatives can be found in House's Modern Synthetic Reactions, W. A. 
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Benjamin. Inc., Shriner, Fuson, and Curtin in Th, c 

or 0rgMic co mPOUnds . M mtioa ~-o„ 

H-r in Reagents f o, Organic Syn^s. y^ 'Z^ylT 
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substituted compounds can be converted to a cyclic analog by heating a suitably 
substituted compound under anhydrous conditions in a suitable solvent, such as 
dimethylformamide, dimethylsulfoxide, N-methylpyrrolidone, tetragiyme, or 
hexamethylphosphoramide, in the presence of a suitable base such as potassium 
5 carbonate, cesium carbonate, sodium hydroxide, potassium tertiary-butoxide, or 
lithium diisopropylamide. Alternately, sodium amide in anhydrous ammonia 
solvent can be used. Temperatures in the range of -20 °C to 200 °C can be used 

for time periods of 30 minutes to more than 24 hours. The preferred temperature 
can be selected by standard synthetic chemical technique balancing maximum yield, 

10 maximum purity, cost, ease of isolation and operation, and time required. Isolation 
of the 'Tricyclic tertrcry-oxyalkylamines" can be effected as described above for 
other tertiary-oxyalkylamines. Representative 'Tricyclic ^rriarv-oxyalkylamines" 
prepared using the methodology described above are included in Table 5. 

The following examples are provided to illustrate the present invention and 

15 are not intended to limit the scope thereof. Those skilled in the ait will readily 

understand that known variations of the conditions and processes of the following 
preparative procedures can be used to prepare these compounds. 
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Heteroaryl Amine (X-AH) 
Re 



Heteroaryl Car bony 1 

(XI-AH ) 




Diheteroaryl Imine 
(XII-AH) 



Reduction 
Method- 3: 
NaCNBH 3 
OH/20°C/pH <4 



Secondary 
Heteroaryl Amine 
(XIIIA-H) 
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Re 

I 



lolheasae 




Secondary 
Heteroaryl Amine 
(XIIIA-H) 



Method B: 
Step 1: 
NaH or n-BuLi 
-78 °C 

Aprotic Solvent 
Step 2: 



I 




I 



II 



^16 



Rl5"| 



R 9 
I 



5 4 N y^-ld 
C <CH) n /* \ ^4 

tj ' R 13 J 3 ^11 

R 2 I 

R 12 

VII-H/VII : (Generic Polycyclic Aryl and 

Heteroaryl Tertiary OmegaHydroxyalkylamines ) 
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r 6 
i 

s 1» 



^7 

II 1 Secondary 
D Heteroaryl Amine 



v 8 



(XIIIA-M) 



I 

N, 



l 14 



R 



13 



?l /R 10 
J 3 K lx 



Method A: 



AX 2 ^3 

60-90°C 
Acetonitrile 
Lewis Acid 



H 



w 12 



V R 6 
I 



Method B: 

1. NaH or n-BuLi 
Aprotic Solvent 

-78°C 

2 . _ o 




H 



(XX) 



1* 



- R 7 



Rl5"? 



*16" — o 
R 




R, R 3 *" 



/ 



^13 



R 9 

f ' J 4 
- D3 -J ^ 



^12 



VI I -H /VI I : (Generic Substituted Polycyclic 
Heteroaryl and Aryl Tertiary 2-Hydroxyalkylamine) 



OOCID: <WO 001B721A1_I_> 



WO 00/18721 



PCT/US99/22119 



114 

lefeeaae 4 



VII-h/vii: (Generic Substituted Polycyclic 
3-Aryloxyaryl , 3-Heteroaryloxyaryl , 



I 



D->— J- 



. K i-R 6 



II 



y D l =J l 



«16- 




^8 



R 9 
I 



R 7 

X = O and S 



R 2 R 3 



14 



J 4 
II 



R 13 i J 3 ^ 
A I 



11 



*5\ ^Br 
J 2 J 2 



I 



*15- 



<16- 




R 2 R 3 



14 



Cu 2 ( trif late ) 2 • Benzene 

2 equivalents of Aryl-OH, 
Aryl-SH, Heteroaryl-OH,' 
or Heteroaryl-SH 
2.5 eqv. Cs 2 C0 3 

2.5 eqv. 1-Naphthoic Acid 
4A Molecular Sieves 
Dimethy lacet amide / toluene 
105 °C/10-14 Days 



. D 4. /Rio 



R 



13 



' D3 -J " K 2 
J 3 

I 

R 12 



<11 



VII-H/VII: (Generic Substituted Polycyclic 
3-Bromoheteroaryl and 3-Bromoaryl 
Tertiary 2 -Hydroxyalkylamine ) 
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VI I -H /VI I : (Generic Substituted Polycyclic 
3-Aryloxyaryl , 3-Heteroaryloxyaryl 
3-Aryloxyheteroaryl , or 
3-Heteroaryloxyheteroaryl 
Tertiary 2-Hydroxyalkylamine ) 



R 16 — O 
R 



R 6 



D 2 -J 2 



II 



Di~ J l 



St. 



Rl5~? 



Ri6— 0 




R 9 
I 



5 4 x y^lO 
J 4 



R 2 R 3 



14 



l 

v- 1 • 



^OH 



II 



^12 



VL1 



Cu 2 ( trif late ) 2 • Benzene 

1 equiv. of aryl bromide 
or heteroaryl bromide 

1.4 eqiuv. Cs 2 C0 3 

Ethyl acetate /toluene 
105 °C/3-10 Days 



Rl5~? 




R 2 R 3 



R 



r 



, D 4 N /*!(> 



14 



<13 



<11 



^12 



VI I -H /VI I : (Generic Substituted Polycyclic 
3-Hydroxyheteroaryl and 3-Hydroxyaryl 
Tertiary 2-Hydroxyalkylamine) 
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Phenyl Cyclo-VII: Substituted 

Tricyclic Phenyl tertiary-2-oxyalkylamines 



NOTE: Use of VII-H will afford mono- and 
di-heteroaryl analogs of Cyclo-VII. 
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Scheme 1 

VII: (Generic Substituted Polycyclic 
3-Arylaryl Tertiary 2-Hydroxyalkylamine ) 




VII: (Generic Substituted Polycyclic 
3-Bromoaryl Tertiary 2-Hydroxyalkylamine) 

NOTE: Use of Heteroaryl-B(OH) 2 will give 
the heteroarylmethyl analog of VII. 
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R 22~P r ^- mar y or secondary amine 
Pd ( dba ) 3 /R- ( + ) -BINAP 

2.5 eqiuv. Cs 2 C0 3 




R 22 is selected independently from any one or two of 
the following groups: hydrido / hydroxy, aryloxy, 
alkyl, alkenyl, alkynyl, aryl, aralkyl, aryloxyalky 1 , 
alkoxyalkyl , aralkoxyalkyl , alkylsulf inylalkyl , 
haloalkyl , haloalkenyl , halocycloalkyl , 
halocycloalkoxy , halocycloalkoxyalkyl , 
arylsulf inylalkyl , arylsulf onylalkyl , alkylamino 
cycloalkylsulf inylalkyl , cycloalkylsuf onylalkyl , 
heteroarylsulf onylalkyl , heteroarylsulf inylalkyl , 
aralkylsulf inylalkyl , aralkylsulf onylalkyl , 
hydroxyalkyl , amino, alkoxy, alkylsulf onylalkyl, 
aralkylthioalkyl , heteroaralky lthioalkyl , 
heteroaryloxyalky 1 , alkenyloxy alky 1 , haloalkoxy , 
haloalkoxyalkyl , haloalkenyloxyalkyl , heteroaryl , 
halocycloalkenyloxyalkyl , heteroarylalkyl , 
halocycloalkenyl, and heteroarylthioalkyl . 



WO 00/18721 



PCT/US99/22119 



119 



l 16 



Heteroaryl Alkyl 
Amine (VLX-H) 



NH 



YH ^ D 4 V / R 10 



*i4 I n 



'l3 J 3w **H 



12 \ Reduction 
Method 
1, 2 or 3 



Heteroaryl Carbonyl 
(XI -AH) 

R, 



Rlv , R 2 R 3 



Heteroaryl 
Imine (VL-H) 
R g 

4^ /*io 




R 



XVL : (Generic 
Substituted 

Alkylamine ) 



Azeotropic 
Distillation 



11 



R 



16' 



NH- 





H 



Excess Liquid NH 3 £ Je (XX) 

R 2 y R 3 

(Rl6 = H; 
2. LiAlH 4 /THF_^, — X = O) 



5 
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S^lhema 1© 

Heteroaryl Alkyl 
Amine (VLX-H) 



R 9 
I 



K 13 J 3 R ll 



R 12 



R 6 



r , Pd(dba) 3 /R-( + )-BINAP 

5V \J 2 " 1% J 1 ' R7 I 2.5 eqiuv. Cs 2 C0 3 

R J>2 D Toluene 

Br \ 100 ° C/1 " 2 Da y s 



R 



•5. 




VII-Hs (Generic Substituted Polycyclic Heteroaryl 
Tertiary 2-hydroxyalkylamine ) 

NOTE: Use of a heteroaryl alkyl amine with an aryl 

bromide or an aryl alkyl amine analog of VLX-H 
with an aryl bromide will afford mono or di 
aryl analogs of VII-H. 
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R 2 R- 



Heteroaryl Secondary 
Amine (VLXX-H) 




2 equiv.NaH or n-BuLi 
Aprotic Solvent 
-78, then up to 150 °C 



(LXXI-AH) 

M = Br or CI; 
D3 or D4 = O f N, or S 



Heteroaryl Secondary 
Amine (VLXX-H) 
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2 R, 



l 16 




NH 



Heteroaryl Secondary 
Amine (VLXX-H) 



w 



Cyclohexane 
Heat, Cs 2 C0 3 




J3 
R 



11 



12 



2 eguiv.NaH 
or n-BuLi 
Aprotic Solvent 
-78 °c, then 
heat to 150 °C 



R 16 — X 




N 



10 



R 13 J 3 R ll 

\ 

R 12 



VI I -H; (Generic Substituted Polycyclic Aryl 

Heteroaryl Tertiary 2-hydroxyalkylamine ) 



5 
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r 6 Sahesinie 1 




Phenyl Alkyl Amine (VLX) (XX) 



NOTE: Heteroaryl Analogs Can Be Prepared Using 
Heteroaryl Analogs of X-A, VL.X, and XI— A. 
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Phenyl Alkylamine s (VLXX) 



V 



R 4 



I 



Heteroaryl Halide 
M = Br or CI 




Pd(dba) 3 /R- ( + ) -BINAP 
2.5 eqiuv. Cs 2 C0 3 
Toluene 

100 °C/l-20 Days 



VI I -H: (Generic Substituted Polycyclic 
Phenyl Heteroaryl Tertiary 2 -Hydroxy alky 1- 
amine when R 16 -x equals HO) NOTE: Aryl Analogs 

iY"> °f < VI I~H) Can Be Prepared by Starting 
With Arvl Bromide Analoos of fLXXI-AH*. 
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Phenol 

R, 




(XXIP-A) T j[ 

NH 2 OS0 3 - R 12 



Aqueous KOH 
60-90 °C 



Phenyl Hydroxyl amine 
(XX I HA- A) 




( XX ) Rl ^ 



R 16" X 




i 1/ Xj 



H 

R 2 R 3 

60-90°C 
Acetonitrile 
Lewis Acid 



' R 3 

R 4 

' II 

R 8 J i K 6 

I 

R 7 

Heteroaryl Halide 
(LXXX-AH) 
M = Br or CI; 



R 12 Phenyl Oxy Alkyl 

Amines (VLXX-O) 

TMS-C1 
TEA 

1. Pd(dba) 3 /R-(+)-BINAP 
2.5 eqiuv. Cs 2 C0 3 
Toluene/ 100 °C/l-20 Days 

2. Water 




VI X-H : (Generic Substituted Polycyclic Phenyl 
Heteroaryl Tertiary 2 -Hydroxy alky lamine when 

R 16 -X = HO and Y = O) NOTE: Diaryl and 

Diheteroaryl Analogs Can Be Prepared by Using 
Aryl Bromide and Heteroaryl-OH, respectively . 
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The following examples are provided to illustrate the present invention 
and are not intended to limit the scope thereof. Without further elaboration, it 
is believed that one skilled in the art can, using the preceding descriptions, 
5 utilize the present invention to its fullest extent. Therefore the following 

preferred specific embodiments are to be construed as merely illustrative and 
not limitative of the remainder of the disclosure in any way whatsoever. 
Compounds containing multiple variations of the structural modifications 
illustrated in the preceding schemes or the following Examples are also 

10 contemplated. Those skilled in the art will readily understand that known 
variations of the conditions and processes of the following preparative 
procedures can be used to prepare these compounds. 

One skilled in the art may use these generic methods to prepare the 
following specific examples, which have been or may be properly characterized 

15 by *H NMR and mass spectrometry. These compounds also may be formed in 
vivo. 

The following examples contain detailed descriptions of the methods of 
preparation of compounds of Formula V-H. These detailed descriptions fall 
within the scope and are presented for illustrative purposes only and are not 
20 intended as a restriction on the scope of the invention. All parts are by weight 
and temperatures are Degrees centigrade unless otherwise indicated. 
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EXAMPLE 1 




5 3-[(3-fluorophenyl)-[[3-(trifluoromefhyI)phenyI] 
methyI]amino]-l,l,l-triiFIiBoro-2-propaiiol 

EX-1A) A solution of 3-fluoroaniline (1.92 mL 0.02 mol) and trifluoro-w- 
tolualde-hyde (2.68 mL, 0.02 mol) in 30 mL of cyclohexane was refluxed using 
10 a Dean-Stark trap to remove water. After 4 hours, the cyclohexane was removed 
in vacuo to yield 5.4 g (100%) of the desired imine product as an amber oil. MS 

mlz = 267 [M + ]. *H NMR (CDQ 3 ) 6 8.50 (s, 1H), 8.22 (s, 1H), 8.09 (d, 

1H), 7.78 (d, 1H), 7.63 (t, 1H), 7.39 (dq, 1H), 6.99 (m, 3H). This imine 
(5.34 g, 0.02 mol) was then slurried in 30 mL of methanol at 0 °C. Solid 

15 NaBH 4 (1.32 g, 0.0349 mol) was added in batches over 3 minutes at 0 °C The 

reaction was stirred below 10 °Cfor 30 minutes and then warmed gradually to 15 
°C After 1 hour, the solution was cooled, and 3% aq. HC1 solution was added 
until the aqueous layer was acidic. The aqueous solution was extracted twice 
with diethyl ether. The combined ether extracts were washed 3 times with brine, 
20 dried (MgS0 4 ), and concentrated in vacuo to yield 4.45 g (82%) of the desired 

//-(3-fluorophenyl)-[f3-(trifluoromethyl)phenyllmethyl]amine product as a light 
amber oil. MS mlz = 269 [M + ]. *H NMR (CDClg) 5 7.57 (m, 4H), 7.14 (dq, 

1H), 6.45 (m, 2H), 6.33 (dt,lH), 4.41 (s, 2H), 4.27 (br, 1H). 

The amine product EX-1A (2.69 g, 0.01 mol) was mixed with 3,3,3- 
25 trifl uoro-l,2-epoxy propane (1.34 g, 0.012 mol), and the mixture was heated to 
90 °C for 40 hours in a tightly capped vessel. After cooling to room temperature, 
the reaction product was purified by eluting through silica gel with 10% ethyl 
acetate in hexanes to yield 2.54 g (67%) of the desired aminopropanol as a light 
yellow oil, 100% pure product by GC and reverse phase HPLC. HRMS calcd. 
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10 



forC ]7 H, 4 F 7 NO: 382.1042 rM+H] + . found: 382.1032. *H NMR (CDCl^) 6 

7.47 (m, 4H). 7.19 (q, IH), 6.50 (m, 3H), 4.50 (ABq, 2H). 4.39 (m IH) 
3.93 (dd, IH). 3.60 (dd, IH), 2.51 (d, IH). 

Additional substituted 3-[(^-aryl)-fIaryllmethyHamino|-haJo-2- 
propanols can be prepared by one skilled in the art using similar methods, as 
shown ,n Example Tables 1, 43, 46. and 47. Substituted 3-KAf-aralkyl)- 
[|aralkyl]amino]-halo-2-propanols can also be prepared by one skilled in the art 
using similar methods, as shown in Example Tables 2, 3 44 and 45 
Substituted 3-[(^-aryl)-[[araIkylJ a mino]-haIo-2-propanols can be prepared by 
one skilled in the art using similar methods, as shown in Example Table 4 
Substituted 3-KyV-aryl or N-aralkyl H faryHmethyIJaminol-haloalkoxy-2- 
propanols can be prepared by one skilled in the art using similar methods, as 
shown in Example Tables 5 and 48. 



15 
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Example Table 1. 3-[N-(aryI)-[(aryl)methyl)aniino]-l.Kl-trifluoro-2-propanols. 



SUB1 




RSUB2 



Ex. 
No. 


Rsubi 




Calc* 
Mass 

£M + 1 


Obs.* 
Mass 

M + l 


z 


U 


I 1 

H 


295.1 184 


295.1 180 


3 


j-LX^r-13 


3-CH3 


339.1446 


339.1449 


4 




4-CH3 


339.1446 


339.I444 


i C 

3 


4-CH3 


3-CH3 


323.1497 


323.1491 


O 


4-OCH3 


4-CH3 


339.1446 


339.1440 


7 


4-CI 


H 


329.0794 


329.0783 


© 
o 


4-CH3 


4-CH3 


323. 1497 


323.1495 


Q 




3-CH3 


343.0951 


343.0950 


in 




H 


313.1 090 


313.1086 


ii 




3-CH3 


323.1497 


323.1509 


12 


3-CHq 




323.1497 


323.1504 


13 


2-CH3 


4-CH3 


323.1497 


323.1483 


14 


4-CH3 


H 


309.1340 


309.1331 


15 


2-CH3 


H 


309.1340 


309.1337 


16 


3-Cl 


H 


329.0794 


329.0794 


17 


3-F, 4-F 


3-CH3 


345.1152 


345.1143 


18 


3-F 


3-F 


33 1 .0996 


33 1 .0984 


19 


3-F, 4-F 


3-CF3 


399.0869 


399.0827 


20 


4-CH3 


3-CF3 


377.1214 


377.1 180 


21 


2-CH3 


3-CF3 


377.1214 


377.1 176 


22 


3-F, 4-F 


4-CF3 


399.0869 


399.0822 


23 


4-OCH3 


4-CF3 


393.1 163 


393.1 159 
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Example Table 1 (continued). 3-|^(aryl H (a^|) me thyllaminol-lJ j-trifluoro- 



Ex. 

l^t O « 


R SUB1 


RSUB2 


Calc* 
Mass 


Obs.* 
Mass 

IM + 1 


24 


I 3-F, 4-F 


4-CH3 


345.1 152 


345.1 136 


(25" 


I 3 - c «3 


3-CF3 


377.1214 


377.1231 


26 


| 3-OCH 3 


4-CF3 


393.1 163 


393.1179 


27 


! 2-CH3 


3-CH3 


323.1497 


323.1486 


28 


4-0CH3 


3-CH 3 


339.1446 


339.1435 


29 


3-F, 5-F 


4-CH3 


345.1 152 


345.1159 


30 


! 3-Br 


3-CF3 


441.0163 


441.0135 


31 


j 3-F 


3-OCF3 


397.0913 


397.0894 


32 


L 4 " CH 3 


3-r 


327.1246 


327.1291 


33 


1 3-F 


4-CH3 


328.1324 


328.1333 


34 


3-CI 


4-CH3 


344.1029 


345.1045 


35 


H 


3-CF 3 


364.1 136 


364.1 122 


36 


3-Br 


3-OCF3 


458.0190 


458.0145 j 


37 


4-CH3 


4-CF3 


378.1292 


378.1259 


38 


3-CI 


3-CF3 


398.0746 


398.0727 


39 ) 


3-CH3 


4-CF3 


378.1292 


378.1274 


40 


2-CH3 


4-CF3 


378.1292 


378.1259 


41 


3~^ci 


3-OCF3 


414.0695 


414.0699 


42 


3-CF3 


3-OCF 3 


448.0959 


448.0961 


43 


3-F 


3-OCF 2 CF 2 H 


430. 1 053 


430.1042 


44 


3-1 


-» n2V— r2ri 


538.0114 


538.0077 


45 


3-CF3 


4-CH3 


378.1292 


378.1296 


46 


3-CF3 


3-F 


382.1042 " 


382.1073 


47 


3-CF3 


3-CF3 


432.1010 


432.1026 


48 


3-OCH3 


3-CF3 


394.1241 


394.1227 


49 


3-F 


3-CH3 


328.1324 


328.1300 
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Example Table 1 (continued). 3-|A'-(aryl)-|(aryl)methyl]amino]-l,l,l -trifluoro- 

2-propanols. 



Ex. 


R SUB1 


R SUB2 


Calc* 
jviass 


Obs.* 
Mass 

IM 1 


50 


3-CI 


4-Ch3 


398.0746 


398.0731 


51 




3-Ch3 


394.1241 


394.1237 


52 


O /""^XT A TT 

J-Cr^, 4-r 


3-Ch3 


450.0915 


450.0913 


53 


3-C^r3 , 4— r 


4-CH3 


396.1198 


396.1179 


54 


3-Ch3 


4-(JCr3 


448.0959 


448.0967 


55 


3-CI 


4-UCr3 


414.0695 


414.0690 


56 


3-F, 4-F 


4-OCr3 


416.0886 


416.0904 


57 


3-F 


4-OCF3 


398.0991 


398.0975 


58 


J-Cr3, 4-r 


O pit 

3-CH3 


396.1197 


396.1 178 




T I 

H 


4-OCF3 


380.1085 


380.1077 


60 


3-OCF 3 


4-OCF3 


464.0908 


464.0877 


61 


3-CH3 


4-OCF3 


394.1241 


394.1248 


62 


3-Br 


4-OCF3 


458.0189 


458.0189 


63 


3-nhenoxv 


4-OCF3 


472 1^47 




64 


3-F 


3-Dhenoxv 


406 1430 


406 1418 


65 


3-F 


4-phenyl 


390.1481 


390.1468 


66 


3-phenyl 


3-OCF3 


456.1397 


456.1395 


67 


3-CF 3 ,4-Cl 


3-CH3 


412.0903 


412.0892 


68 


3-F, 5-F 


4-OCF3 


416.0896 


416 
.0895 


69 


2-F, 3-F 


3-Ch3 


400.0941 


416.0956 


70 


2-F, 5-F 




448.0959 


448.0940 


71 


3-OCF3 


3-OCF 2 CF 2 H 


496.0971 


496.0959 


72 


3-CH3 


3-OCF3 


394.1241 


394.1244 


73 


H 


3-OCF3 


380.1085 


380.1075 


74 


3-OCF3 


3-OCF3 


464.0908 


464.0898 


75 


3-CF3, 4-F 


4-CF3 


450.0915 


450.0906 
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Example Table 1 (continued). 3-fAMaiyl)-|(aryl)methyllamino|- 1,1,1 -trifluoro- 



2-propanols. 



Ex. 

1 U » 


R SUB1 


R SUB2 


Calc* 
Mass 

JM + 1 


Obs.* 
Mass 

IM + 1 


76 


3,4-(CH=CH)2- 


3-OCF3 


430 1241 


*tJU. 1 iJJ 


77 


3-phenoxy 


3-OCF3 


472.1347 


47? 1 ^49 


78 


3-F, 4-F 


3-OCF3 


416 0896 


4.16 0££4 


/y 


4-phenyI 


3-OCF3 


456.1398 


456.1368 


80 


2-F, 3-F 




416.0897 


416.0885 


81 


3-F, 5-F 




346.1230 


346.1246 


82 


3-OCFo 


3-phenoxy 


472.1347 


472.1342 


83 • 


3-OCF3 


3-benzyloxy 


486.1504 


486.1503 


84 


3-phenoxy 


3-phenoxy 


480.1786 


480.1772 


85 


2-phenyl 


3-phenoxy 


464.1837 


464.1821 


86 


4-phenyl 


3-phenoxy 


464.1837 


464.1836 


o7 


4-phenyl 


3-OCF 2 CF 2 H 


488.1460 


488.1443 


oo 
OO 


4-n-octyl 


3-OCF3 


492.2337 


492.2341 


89 


3,4-(OCF 2 CF 2 0) 


3-OCF3 


510.0763 


510.0747 


90 


4-F 


3-OCF3 


398.0991 


398.1023 


91 


3-phenoxy 


3-ethoxy 


432.1787 


432.1770 




3-phenoxy 


3-(4-Cl-phenoxy) 


514.1397 


514.1426 


93 


3-OCF3 


v_ ■ pnenoxy j 


tint*, noco 


506.097 1 


94 


3-phenoxy 


3-(3,4-Cl 7 -Q;H,0) 


548.1007 


548.1002 


95 


3-OCF3 


3-(3,4-Cl 2 -C 6 H 3 0) 


540.0568 


540.0555 


96 


3-OCF3 


3-(3,5-CI 2 -C 6 H 3 0) 


540.0568 


540.0568 


97 


3-OCF3 


4-OCH3 


502.1453 


502.1466 


98 


3-OCF3 


3-CF3 


540.1221 


540.1248 


99 


3-OCF3 


3-benzyloxy, 
4-OCH3 


516.161 


516.1626 


100 


3-OCF3 


3,4-dibenzyloxy 


592.1922 


592.1915 


101 


3-OCF3 


3-OCH 2 CH 3 


424.1347 


424.1331 
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Example Table 1 (continued). 3-[A^-(aryl)-[(aryl)methyI]aminol-lJ,l-trifluoro- 

2-propanols. 



MLX. 

No. 


R SUB1 


R SUB2 


Calc* 
Mass 

M + l 


Obs.* 
Mass 

IM + 1 


102 


3-OCF 3 


3-acetoxy 


438.114 


438.1142 


103 


3-OCF3 


3-(2-OH-ethoxy) 


440.1297 


440.1302 


104 


3-OCF3 


3-|(3-Cl, 2-OH)- 
/2-propoxy] 


488.1063 


488.1050 


105 


3-OCF3 


3,4-(OCH 2 CH 2 0) 


438.114 


438.1 142 


106 


3-OCF3 


4~benzyloxy, 
3-OCH^ 


516.1609 


516.1608 


107 




3,5-dibenzyloxy 


592.1922 


592.1903 


108 


3-CF3 


3-(3-CF 3 -phenoxy) 


524.1372 


524 1281 




3-CF3 


3-pnenoxy 




4jO. l^fZl 


i in 

1 1U 


4-CF3 


3-(3-CF 3 -phenoxy) 


524.1272 


524.1259 


111 


4-CF3 


3-phenoxy 


ACS 1 ^ r\n 

456. 1 398 


456.1415 


112 


4-CF3 


3-OCF3 


424.1347 


424.1331 


113 


3-phenoxy 


3-nitro 


433.1375 


433.1379 


114 


3-phenoxy 


3-(3,5-Cl 7 -C 6 H s O) 


548.1007 


548.1016 


1 Id 


3-phenoxy 


3-(3-CF3 -phenoxy ) 


548. 166 


548.1639 




3-OCF3 


J U 1 1 1 1 C LI IvJ A y 


AAC\ 1 9QA 




1 17 


3-OCF3 


3-OCH 2 CH 3 , 
4-OCH^ 


ASA I«dS1 


AKA M^ft 
■HO^f. 1436 


118 




3,4~diacetoxy 


496.1 194 


496.1 183 


119 






468.1245 


468.1239 


120 




4-rc-butoxy 


452.1584 


452.1614 


121 


3-OCF3 


3-OCH3 


410.1191 


410.1179 


122 


3-OCF3 


4-OCH3 


410.1 191 


410.1177 


123 


3-OCH3 


3-OCH3 


356.1473 


356.1469 


124 


3-OCH3 


3-OCF3 


410.1191 


410.1158 


125 


3-OCF3 


4-77-propoxy 


438.1503 


438.1517 


126 


3-benzyloxy 


3-OCF3 


486.1504 


486.1524 
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Example Table 1 (continued). 3-|yV-(aryl)-|(aryl)methyl]amino]-l.lJ -trifluoro- 



Ex. 
No. 


^SUBl 


K SUB2 


Calc* 
Mass 

IM + 1 


O he * 

Mass 

IM + 1 


127 


3-benzyIoxy 


J 3-phenoxy 


494.1947 


494.1956 




j-etnoxy 


| 3-OCF3 


424.1347 


424.1363 




3,4-(OCH 2 0) 


J 3-OCF3 


424.0983 


424.0990 


i in 


3,4-(OCH 9 0) 


I 3-phenoxy 


432.1424 


432.1432 


131 


3,4-(0(CH 2 ) 2 0) 


j 3-OCF3 


438.1140 


438.1165 


1 7"? 
1 jZ 


3,4-dimethoxy 


]_ 3-OCF3 


440.1296 


440.1319 


1 11 


4-phenoxy 


[ 3-OCF3 


472.1347 


472.1334 




4-OCF 3 


3-OCF3 


464.0908 


464.0923 


135 


4-/?-butoxy 


j 3-OCF3 


452.1660 


452.1624 


136 


4-benzyl 


1 3-OCF3 


470.1554 


470.1148 


137 


3-phenoxy 


3,4-(OCH-,CHoO) 


446.1579 


446.1583 


138 


3-OCF3 


3,4-diethoxy 


468.1609 


468.1638 


139 


3,4-(0(CH 9 )oO) 


3-OCFt 


452.1297 


452.1307 


140 




4-CF^ 


448 0959 


448 OQ8<\ 1 


141 


4-phenyl 


4-CF^ 


440 1440 


A Af\ 1 
'-HtU. 1 ■f J J I 


142 


3-cyano I 


4-CF^ 


lOQQ 

-30Z7. J U07 


Joy. 1097 


143 


J-i^r-^ J 


4-phenyl 


440 1 AAO 


A A A \ A A A \ 


144 




4-nhenvl 


440 1 AAO 


44U. 1 457 


145 


3-phenoxy I 
1 


3-CF^, 5-CF, 


J Z / Z 


524.1285 


146 


3-phenoxy 


4-cyano 


413. 1477 


4 1 ^ 1 ACk 


147 


3-phenoxy 


3-cyano 


413.1477 


41^ 1 AO'X 1 


"748 


3-phenoxy 1 


4-nitro 


433.1375 


433.1398 


149 


3-phenoxy 


3-CF^ 


456.1398 


456.1414 


150 


3-phenoxy j 


4-CF^ 


456.1398 


456.1394 


151 


4-phenoxy 


3-phenoxy 


480.1786 


480.1794 


152 


3-OCF3 


4-phenoxy 


472.1347 


472.1347 


153 


3-phenoxy 


4-phenoxy 


480.1786 


480.1780 


154 


4-phenoxy 


4-phenoxy 


480.1786 


480.1298 
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Example Table 1 (continued). 3-f^(aryl)-[(aryI)methyI]amino]-l .1 J-trifluoro- 

2-propanols. 



Ex. 
No. 


R SUB1 


^SUB2 


Calc* 
Mass 

£M + 1 


Obs.* 
Mass 

[M + l 


155 


4— Dhenoxv 


4-OCF 3 


/Z. 1 DH 1 


AT) 1 119 


1 DO 


3-pnenoxy 


4-S0 2 CH^ 


466. 1 298 


466. 1 253 


1 ^7 

ID 1 


3-phenoxy 


4-CO ? CH^ 


446.1579 


446.1569 


1 

J JO 


3-OCF^ 


4-ethoxy 


424. 1 347 


424. 1317 




3-cyclopentoxy 
4-methoxy 


3-OCF3 


494. 1 766 


494. 1 77 1 


160 


3 AS-trimethoxy 


3-OCF. 


470.1402 


470.1408 


161 


3-phenoxy 


3-(OC 6 H 4 -4-OCH,) 


510.1892 


510.1881 


162 


3-cyano 


3-OCFo 


405.1038 


405.1021 


163 


4-cyano 


3-OCF^ 


405.1038 


405.104 


164 


4-C0 2 -/7-C 4 H Q 


3-OCF, 


480.161 

> 


480.1594 


165 


4-(4-Cl-phenoxy) 


3-phenoxy 


514.1397 


514.1407 


166 


3-(4-F-phenoxy) 


3-OCF^ 


490.1253 


490.1211 


167 


4-(4-CN-C*H 4 ) 


3-OCF^ 


481.135 


481.1354 


168 


3-phenoxy 


4-(OC 6 H 4 -4-OCH^) 


510.1892 


510.1919 


*Note: Calculated (Calc.) and Observed (Obs.) masses measured for 
Example Numbers 33 through 168 are fM+Hl + . 
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Example Table 2. 3^1)^^,^^ 
-trifl uoro-2-propanols. 
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Example Table 2 (continued). 3-I^/-[(aryl)methyl]-[(aryl)methyllaminol- 



1 ,1 J -trifluoro-2-propanols. 



Ex. 

HI n 


R SUB1 


R SUB2 


Calc* 
Mass rM + l 


Obs.* 
Mass TM + 1 


188 


3-F 


2-CF3 


395.1120 


395.1071 


189 


4-F 


2-CF3 


395.1120 


395.1119 


! 190 


3-F 


3-CF3 


395.1120 


395.1096 | 


191 


4-F 


3-CF3 


395.1120 


395.1124 


192 


3-OCF^ 


3-OCF^ 


478.1064 


478.0157 


193 


3-C1 


3-OCF^ 


428.0852 


428.0878 


194 


3-Br 


3-OCF^ 


472.0346 


472.0366 I 


195 


3-phenoxy 


3-OCF^ 


486.1503 


486.1507 I 


196 


4-phenyl 


3-OCF^ 


470.1554 


470.1566 


197 


3-nitro 


3-OCF^ 


439.1092 


439.1051 


*Note: Calculated (Calc.) and Observed (Obs.) masses measured for 
Example Numbers 192 through 197 are [M+H| + . 



Example Table 3. 3-|N-(aralkyl)-A'-(araIkyl)amino|- 1,1,1 -trifluoro-2- 

propanols. 

5 

HO ^subi 

F C tf#5S ^^ N "R 
r 3^ K SUB2 



Ex. 
No. 


R SUB1 


R SUB2 


Calculated 
Mass 
TM+H1 


Observed 
Mass 
fM+Hl 


198 


2-(3-F-phenyl)- 
ethyl 


3-(OCF 2 CF 2 H)- 
benzyl 


458.1364 


458.1384 
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Example Table 4. 3-r^.(aryI)-^(aiaIlcy|)amino]- 1.1 J -trif] 



uoro-2-propanols. 



HO 




R 
I 

N 



SUB1 



R 



SUB2 



Ex, 
No. 

?QQ 




K SUB2 


1 Calculated 

' Mass 
fM+H] 


uoserveo 
Mass 
TM+H1 


200 


3-h-phenyl 


2- 

fluorenyl methyl 


402.1481 


402.1501 


201 


3 -F- phenyl 


l-(4-OCH 3 - 
naphthyl)methyl 


jyo.1430 


390.1415 




2-fluorenyl 


3-OCF^-benzyl 


468.1398 


468.1375 


202 
203 
204 " 


3-phenoxyphenyl 
3-phenoxyphenyl 


l-(4-CN- 
phenyp-ethvl 
l-(3-F-phenyl)- 
ethyl 


427.1633 
420.1587 


427.1627 
420.1584 




2-(7-bromo- 
fluorenyl) 


3-OCF 3 -benzyl 


M6.0503 


546.0531 


205 
206 


J-pnenoxyphenyl 


H3-nitro- 
phenyl)ethyl 


447.1531 


447.1554 




3-phenoxyphenyl 


l-(3-OCF 3 - 
phenyl )ethvl 


486.1503 


486.151 


207 


3-dibenzofuryl 


3-(OCF 2 CF 2 H) 
benzyl 


502.1253 ' 


502.1241 
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Example Table 5. 3-[yV-(aryI or aralky])-A^^(araJkyl)aminol-l-haloalkoxy-2- 
propanols. 



HF 2 CF 2 C 




SUB2 



Ex. 
No. 


R SUB1 


R SUB2 


Calculate 
d Mass 
fM+Hl 


Observed 
Mass 
TM+H1 


208 


3-OCF3 -benzyl 


3-OCF3 


540.1232 


540.1219 


209 


3-OCF3 -phenyl 


3-OCF3 


526.1076 


526.1049 


210 


3 -phenoxy-phenyl 


3-OCF3 


534.1473 


534.1515 


211 


3-phenoxy-phenyl 


isopropoxy 


508.2111 


508.2112 


212 


3-phenoxy-phenyl 


3- 

OCF 2 CF 2 H 


566.1577 ! 


566.1604 


213 


3-phenoxy-phenyl 


3-ethoxy 


494.1954 


494.1982 



EXAMPLE 214 



10 




OCF 2 CF 2 H 



3-[(3-phenoxyphenyl)[l3-(l,l,2,2-tetrafluoroethoxy)phenyI] 
methyl]amino]-l,l,l-trifluoro-2-propanol 



15 EX-214A) A solution of 3-(phenoxy)aniline (2.78 g, 15 mmol) and 3- 
(l,l,2,2-tetrafluoroethoxy)benzaldehyde (3.33 g, 15 mmol) was prepared in 60 



001S721A1J_> 



10 



WO 00/18721 

PCT/US99/22119 

J 40 

mL of dichioroethane. Acetic acid (0.92 mL . 16.05 mmol) and solid 
NaBH(OAc) 3 (4-13 g, 19.5 mmol) were added. The mixture was stirred at 
room temperature for 3 hours, then acidified with 1 N aqueous HC1 After 
neutralizing to pH 7.5 with 2.5 N sodium hydroxide, the mixture was extracted 
w,th methylene chloride. The organic layer was washed with brine and water, 
then dried over anhydrous MgS0 4 , and evaporated to give 5.00 g (85%) of the 

desired ^-(S-phenoxyphenyD-ffSKl.l.^-tetrafluoroethoxy^phenyljmethyll 
amine product as a brown oil, which was greater than 90% pure by reverse 
phase HPLC analysis. MS mlz - 391. 

Amine product EX-214A (3.13 g, 8 mmol) and 3,3,3-trifluoromethyl-l 2- 
epoxypropane (1.34 g, 12 mmol) were dissolved in 1.5 mL of acetonitrile 
Ytterbmm (III) trifluoromethanesulfonate (0.25 g, 0.4 mmol) was added, and the 
stirred solution was warmed to 50 °C for 1 hour under an atmosphere of 
nitrogen, at which time HPLC analysis indicated that no secondary amine 
starting material remained. The reaction was quenched with water and extracted 
w,th ether. The ether layer was washed with water and brine, then dried over 
MgS0 4 . The crude product was purified by flash column chromatography on 
silica gel eluting with ethyl acetate.hexane (1:16) to give 2.85 g (71%) of the 
desired aminopropanol product as a light amber oil, 99% pure by HPLC 
analysis. >H NMR (CDC. 3 ) 8 7.30 (m, 3H), 7.27 (t, 1H), 7.20 (m. 3H), 7.02 
(s, 1H), 6.96 (m, 2H), 6.48 (dd, 1H), 6.41 (dd, 1H), 6.37 (m, IH) 5 89 (tt 
1H), 4.64 (ABq, 2H), 4.34 (m, IH), 3.87 (dd, IH), 3.55(dd, IH), 2.41 (bs,' 
IH). 19 F NMR (CDCI3) 5 -79.3 (d. 3F), -88.6 (m. 2F). -137.2 (dt, 2F). 
HRMS calcd. for C 24 H 2 ,0 3 NF 7 : 504.1410 fM + H| + , found: 504.1425. 

Additional examplesof 3-|^(ary.)-[(aryl)methyI|amino]- 1,1.1 -trifluoro- 
2-propanols are prepared by one skilled in the an using similar methods as 
shown in Example Tables 6 and 7. 



15 



20 



30 
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Example Table 6. 3-[A^-(aryl)-r(aryl)methyl Jamino]- 1,1.1 -trifluoro-2-propanols. 




R SUB2 



Ex. 
No. 


R SUB1 


R SUB2 


Calculated 
Mass 
TM+H1 


Observed 
Mass 
TM+H1 


215 


3-OCH 3 , 
5-CF3 


3-CF3 


462.1115 


462.1 1 15 


216 j 


3-phenoxy 


3-SCF3 


488.1119 


488.1 1 16 


217 


3-phenoxy 


H 


388.1524 


388.1558 


218 


3-S0 2 -phenyl 


3-OCF 2 CF 2 H 


552.1080 


552.1095 



Example Table 7. 3-|//-(aryl)-[(aryI)methylJamino]-l,U-trifluoro-2-propanols. 



10 



HO 




^SUB1 



R 



SUB2 



Ex. 
No. 


R SUB1 " N - R SUB2 


Calculated 

Mass 
TM+Hl 


Observed 
Mass 
fM+Hl 


219 


coo 


322.1419 


322.1426 
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EXAMPLE 220 




10 



15 



20 



25 



OCF 2 CF 2 H 



oxyJ.3,3,3-tr,fluoroprop y lJ- 3-(l,lA2.tetr.flnon»ethoxy). 

benzenemethanamine 

EX 220A) To a 1 ,2-dicMoroe t h,„e (30 mL) so luti o„ of 3-0 122 
"""^^ <*» «• »-0 —0 - added 3-bJ^ 
(0.98 mL , 9.0 mnaol), NaB(OAc) 3 H (2.48 g, , ,.7 mmo „ and aceuc acid (0 57 
mL, ,0 mmo „. The cloudy mi™* was srirred a, room Bmpera[ure for , 
The reachon ^ was poured jMO wa , er and exnacted djcMorom ^: 

The organic layer was washed wirh saturated NaHC0 3 and brine, dried 

(MgS0 4 ) and evaporared ,o yie,d 3.27 g (96%, of the desired /V-(3 
^pheny,,.,^.,,,, A2 . tetrafluoroethoxy)phenyl| ^ _ ^ 

brown oil which was used wirhou, further purifioarion. MS m/ z = 377 |M + ). 

TilTTJ" * d 1 i ; h,0,X>me " ,ane (9 mL) S0,Uti °" ° f «» EX-220A amine 
(3.27 g, 8 . 65 ^ was added 1 ,,, 1 . rtfllloro . 2 .3. ep0!(ypropane ^ ^ 

...3 mmol) ^ Yb(OTf)3 (0536 g 0g6 mm<)|) c|o ^ ^ ^ 

sirred a, room remperarure for 24 hours, dren dilured wirh diethyl erher The 
organic ,ayer was washed wi,h warer and brine, dried (MgS0 4 , and evaporated 
IT - 4 f 8 (99%) ° f ** dMirCd 3 -'(3-^ m ophe„yl,- r( 3.(, 12 2 
pale brown od whrch can be use. „i,ho„, further purif.carion. The Lr, „ J 
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the desired product was confirmed by the presence of the alcohol peak (6 1.5, d) 

in the *H NMR spectrum (C 6 D 6 ). An analytical sample was purified by silica 

gel chromatography eluting with 20% ethyl acetate in hexane to give the desired 

pure product as a yellow oil. FABMS m/z = 491 f M+H] + . 1 H NMR (CDCI3) 6 

5 3.55-3.63 (m, 1H), 3.88 (dd, 1H), 4.36 (m, 1H), 4.69 (s, 2H), 5.914 (tt, 1H), 
6.66 (dd, 1H), 6.92 (m, 2H), 7.06 (s, 1H), 7.09 (m, 3H), 7.36 (t, 1H). 

To a dichloromethane (10 mL) solution of BX-220B aminopropanol (4.20 g, 
8.57 mmol) was added terr-butyldimethylsilyl trifluoromethanesulfonate (3.0 
10 mL, 13.1 mmol) and triethylamine (2.40 mL, 17.3 mmol). The resulting 
solution was stirred at room temperature for 4 hours. The reaction mixture was 

diluted with dichloromethane, and washed with saturated NaHCC>3 brine. 

The organic layer was dried (MgS0 4 ) and evaporated to an oil. Purification by 

flash chromatography on silica eluting with 2.5% EtOAc in hexane gave 3.0 g 
15 (58%) of the desired A^-(3-bromophenyl>A^-[2-fKl,l- 

dimethylethyl)dimethylsiIyl]oxy]-3,3,3-trifluoropropyl]-3-(l,l,2,2-tetrafluoro- 
ethoxy)benzenemethanamine product as a colorless oil. HRMS calcd for 

C 24 H 29 BrF 7 N °2 Si: 606.1098 [M+H] + , found 606.1 118. *H NMR (C 6 D 6 ) 6 
-0.19 (s, 3H), -0.06 (s, 3H), 0.88 (s, 9H), 3.38 (m, 2H), 4.11 (s, 2H), 4.12 
20 (q, 1H), 5.10 (tt, 1H), 6.33 (dd, 1H), 6.61 (d, 1H), 6.68 (t, 1H), 6.81 (m, 
2H), 6.89 (m, 2H), 6.97 (t, 1H). 



25 



30 
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OCF 2 CF 2 H 

N /==< 



3 - [[3 -< 4 - ch, o r «-3-eth y lphenoxy)phenyl]- [f 3-(l,i,2,2-tetrafluoro- 
ethox y )phenyl] m ethyl]aminoj-l,l,l-trinuoro-2-propa n ol 

A soiuuon of ^-bromophenyJ^-^-aClJ-di^thylethyOdimethylsilylloxy]- 
3,3.3-tnfluoropropy] J -3-(l,l,2,2- t et ra fl U oroethoxy)benzenemethanamine (75 
mg 0.124 mm ol), cesium carbonate (81 mg, 0.248 mm ol), 4-chloro-3- 
ethylphenol (44 mg, 0.358 mmol), copper triflate benzene complex (6.24 mg 10 
10 mol%) ,-naphthoic acid (43 mg, 0.248 mmol) in 2:1 toluene.dimethy.acetamide 
(3.0 mL) was heated at 105 <C for 96 hours. The reaction mixture was filtered 
through ceiite, and the solvent was evaporated. The residue was purified by 
reverse phase chromatography eluting with 50-90% acetonitrile in water to afford 

15 n n o7 (2 l %) ° f d6Sired 3 - lI3 - (4 - ch,oro -3-ethylphenoxy)phenyl]- rr 3- 
(U^2-tetrafluoroethoxy)phenyiJ methyl jaminoj-l.lj-trifluoro^-propanol 
product as an orange oil. HRMS calcd. for C 26 H 23 C1F 7 N0 3 : 566.1332 
fM + H] + , found: 566.1332. ' H NMR (CDCI3) 6 1.18 (t, 3H), 2.69 (a, 2H) 
3.503.61 (m, IH), 3.87 (dd, IH), 4.28-4.39 (m, IH), 4.63 (s, 2H), 5.88 (tt 

20 (m, 5H) 2H> ' ^ (<Id ' 1H) ' 1H) ' 6 (d ' 1HX 7 0 - 734 

Additional examples of 3-f(3-aryloxyphenyl and heteroaryloxy- 

Phenyl)[r3-(l,1^2-tetrafluoroethoxy)pheny.]memyl]an^nol-l,l,l-trifluor^^^ 
propanols are prepared by one skilled in the art using similar methods, as shown 
•n Example Tables 8 and 9. Additional examples of 3-f(3-ary,thiopheny,)- r[ 3- 
(l > l,2,2-tetrafl U oroethoxy)phenylj-methy.Jamino|-lJJ-trifluoro-2-propanols 

«: d bi e r ne " ,,ed ,n ** us,n§ ^ ~ - — - 
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Example Table 8. 3-[(3.Aryloxyphenyl)-l[3-(l,1.2.2-tetrafluoroethoxy) 
phenyl Jmethyl ]amino]-l , 1 , 1 -trifluoro-2-propanols. 




Ex. 
No. 


R SUB 


Calculated 


Observed 


Mass 

I IV JL T jni 1 


Mass 

ruj.Bi''' 
1 Jvi+inl 1 


222 


*L. 1 1 1 VJI KJ 


s^r inio 


D3o. 1U21 


?23 


-I I UUI KJ 


DjlZ. 1 j Id 


coo n in 


224 


2-fluoro, 4-CF 3 


son 1 1 RQ 


con 1 ice 


225 


2,3,5-trifluoro 


558.1127 


558.1109 j 


226 


3-A^/V-dimethylamino 


547.1831 


547. 1 844 


11 1 


2-fluoro, 3-CF 3 


590. 1 1 89 


590. 1 1 84 


228 


3-NHCOCH3 


561.1624 


561.1590 


229 


2,3-dichloro 


572.0630 


572.0653 


230 


2-chloro, 4-fluoro 


556.0925 


556.0891 


231 


2-chIoro, 4-chloro 


572.0630 


572.0667 


232 


3-methyl, 5-ethyl 


546.1879 


546.1899 


233 


3-ethyl 


532.1722 


532.1706 


234 


3, 5-di methyl 


532.1722 


532.1705 


235 


2,5-difluoro 


540.1221 


540.1255 


236 


4-(perfluorophenyl)- 
2,3 ,5 ,6-tetrafluoro-phenyl 


741 .0796 


741.0799 


237 


2,3,4-trifluoro 


558.1 127 


558.1161 


238 


2,3-difluoro 


540.1221 


540. 1 1 82 


239 


3-acetyl 


546.1515 


546.1549 


240 


3-fluoro 


522.1315 


522.1337 


241 


3,5-difluoro 


540.1221 


540.1217 


242 


4-fluoro, 3-methyl 


536.1471 


536.1480 j 


243 


4-propoxy 


562. 1 828 


562.1803 
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Example Table 8 (continued). 3-[(3-Aryloxyphenyl)-|[3-( 1 . 1 .2,2- 
tetrafluoroethoxy) phenylJ-methyllamino|-lJ,l-trifluoro-2-propanols. 



Ex. 
No. 


R SUB 


C a leu la fpri 


u'Dservea 


JV^ ass 
[M+H1 + 


1 VI «± s s 

fM+Hl 




j 3-tntluoromethoxy 


588.1232 


588.1236 


Z^O 


f 3-cnloro ? 4-fluoro 


556.0925 


556.0932 


z*+o 


| 4-chloro, 3-fluoro 


556.0925 


556.0933 


7/17 
Z^f / 


| 3, 4 ? 5-tri methyl 


546.1879 


546.1901 


Z<4o 


! 3-trifluoromethyl 


572.1283 


572.1265 


7AQ 


j 3-isopropyI 


546.1879 


546. 1 878 


250 


j 4-isopropvl 


S4f» 1 R7Q 

-J'rvJ. lO / 7 


_>4o. J 899 


251 


1 4-butoxy 


-/ / U. 1 s D 0 


j /o. 1969 


252 


1 3-/m-butyl 




3OU.Z055 


253 


1 4-isopropvk 3-methvl 


sao 70^ 


3OU.2035 


254 


! 4-sec-butyl 




560.205 1 


255 


4-( 1. 1 -di methvI-Dronvl ^ 


^74 7 1 Q7 
-> / H. Z I 7Z 


574.2208 


256 


3,4-dichloro 


S7? n^in 


3 /2.U630 


257 


4-cycIopentyI 


S77 7fY}<\ 


-> / 2. 21)29 


258 


3,4-(CH 2 ) 4 


1 K7Q 

•J JO. 10/7 




ZDV 


4-benzyI 


594.1879 


594.1906 


ZOl) i 


4-phenyl 


580.1722 


580.1741 


OA 1 
ZD 1 


4-w-butyl 


560.2036 


560.2033 


Zoz 


4-ethoxy 


548.1672 


548.1674 


7/^ s 
ZOj 1 

OA/1 1 


4-mercapto 


536.1 130 


536.1 163 


Zt>+ | 


3-phenyl 


580.1723 


580.1772 


ZOD 


4-chloro, 2-fIuoro 


556.0926 


556.0954 


zoo 


4-n-propyl 


546.1879 


546.1878 


zo/ 


4-methylthio 


550.1209 


550.1251 


ZOO | 

269 1 


3,5-dimethoxy r 


564.1623 


564.1617 




4-bromo 


JOZ.U/ Jo 


582.0473 


270 1 


3-hydoxymethyl 


564.1621 


564.1617 


271 ] 


3-methy], 4-methylthio 


564.1443 


564.1476 


272 | 


4-chloro, 3,5-dimethyl 


552.1 176 


552.1 185 


273 1 


4-methoxy 


533.1437 


533.1458 


274 1 


3-methoxy 


533.1437 


533.1450 


275 : 


4-chloro 


537.0942 


537.0944 


276 J 


4-(imidazo-l-yl) 


569.1549 


569.1552 


277 


3, 4-di methyl 


531.1644 


531.1649 
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Example Table 8 (continued). 3-[(3-AryloxyphenylH[3-( K 1.2.2- 
tetrafluoroethoxy) phenyl ]-methyl]amino]- 1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


i R SUB 


Calculated 
Mass 

1M+H1 + 


! Observed 
Mass 

rM+Hi + 


278 


3 -methyl 


517.1488 


517.1493 


279 


4-chloro, 3-methyl 


551.1098 


551.1 101 


| 280 


4-ethoxy 


547.1594 


547.1594 


281 


4-methyl 


517.1488 


517.1495 



Example Table 9. 3-[(3-Aryloxy and Heteroaryloxyphenyl)-[[3-( 1 , 1 .2.2- 
tetrafluoroethoxy) phenyl ]methyllamino]-l,l.l-trifluoro-2-propanols. 



O-R 



SUB 




Ex. 
No. 


R SUB 


Calculated 
Mass rM+Hl + 


Observed 
Mass TM+H1 + 


282 


6-methyI-3-pyridyl 


518.1440 


518.1452 


283 


2-pyridyl 


504.1284 


504.1284 


284 


3-isoquinoly) 


555.1518 


555.1513 


285 


2-naphthyl 


554.1566 


554.1578 


286 


3-pyridyl 


505.1362 


505.1369 


287 


5-chloro-3-pyridyl 


539.0972 


539.1002 


288 


5-indolyl 


543.1519 


543.1630 


289 


2-methyl -3-pyridyl 


519.1518 


519.1517 
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Example Table 10. 3-[(3-Arylthiophenyl)-[[3-(1.1.2.2-tetran U oroethoxy) 
phenyl J-methylJamino]- 1,1.1 -trifluoro-2-propanoIs. 



F 3 C 




HO 



Ex. 
No. 


R SUB 


Calculated Mass 

rM+Hi + 


Observed Mass 

rM+ei + 


290 


H 


519.1518 


519.1119 


291 


4-methoxy 


549.1209 


549.1216 



10 



F,C 



EXAMPLE 292 



nhT^V-och3 




OCF 2 CF 2 H 



15 



20 



3-[[3-[(4-methoxyphenyl)amino]phenyl]-[[3-(l,l,2,2-tetrafluoro- 
ethoxy)phenyl]methyl]amino]-l,l,l-trinuoro-2-propanol 



A mixture containing W-(3-bromophenyl)-AM2-[[(l,l-dimethyIethyl) 
dimethylsilyl]oxyl-3,3,3-trifluoropropyl]-3-(l,1.2,2-tetrafluoroethoxy) 
benzenemethanamine (75 mg, 0.124 mmol), cesium carbonate (57.5 mg, 0.176 
mmol), 4-methoxyaniline (18.6 mg, 0.151 mmol) tris(di benzyl ideneacetone) 
dipalladium(O) (4.6 mg, 0.005 mmol), *-(+)-2,2'-bis(diphenylphosphino)-l,l '- 
binaphthyl (4.7 mg, 0.0075 mmol) and toluene (2.5 mL) was heated to 95 «C in 
a sealed vial for 48 h. Tetrabutylammonium fluoride (1 M, THF. 0.372 mL, 
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0.372 nunol) was added, and the reaction was stirred at 23 °C for 1.5 h. The 
reaction mixture was filtered through celite* and the solvent was evaporated. The 
residue was purified by silica gel chromatography eluting with 20% ethyl acetate 
in hexane to give 49 mg (73%) of the desired 3-[[3-|(4- 
5 methoxyphenyl)aminoJphenyl]-[[3-(l,l,2,2-tetrafluoroethoxy)phenyl|methyI| 
aminoj-l J,l-trifluoro-2-propanol product as an orange oil. HRMS calcd for 

C 25 H 23 F 7 N 2°3 : 532.1597, found: 532.1592 TMJ + *H NMR (CDCI 3 ) 6 
3.48-3.57 (m, 1H), 3.77 (s, 3H), 3.83 (dd, 1H), 4.33 (m, 1H), 4.59 (s, 2H), 
5.87 (tt, 1H), 6.27 (m, 1H), 6.33 (bd, 1H), 6.86 (dd, 4H), 7.02-7.12 (m, 4H). 

10 7.31 (t, 1H), 7.41 (m, 1H), 7.60 (m, 1H). 19 F NMR (CDCI3) 6 -137.201 (d, 
2F), -88.515 (s, 2F), -79.120 (s, 3F). 

Additional examples of 3-[f3-(N-arylamino and TV-alkyl-TV- 
arylamino)phenyl]-[[3-(l ,1 ,2,2-tetrafluoroethoxy)phenyIJmethyljaminoJ-l , 1 , 1 - 
15 trifluoro-2-propanols are prepared by one skilled in the art using similar 
methods, as shown in Example Tables 1 1 and 12. Additional examples of 3-f|3- 
(piperidino)-phenyl]-[f3-(l ,1 ,2,2-tetrafluoro-ethoxy)phenyl JmethyI]amino]- 
l,l,l-trifluoro-2-propanols are prepared by one skilled in the art using similar 
methods, as shown in Example Table 13. 

20 
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Example Table 11. 3-[[3^Aiylamino)phenyl]-[|3 -0.1.2.2-tetrafluoroethoxy) 
phenyl ]-methyI JaminoJ- 1 , 1.1 -trifluoro-2-propanols. 




5 



Ex. 
No. 


R SUB 


iviass 

IMJ 


Observed 
Mass 

rMi + 


293 


4-fluoro 


520.1397 


520.1389 


294 


H 


502.1491 


502.1473 


295 


4-trifluoromethyl 


570.1365 


570.1335 


296 


H-cnioro 


536.1 102 


536.1125 


297 


4-cyano 


527.1444 


527.1452 


298 


4-C0 2 CH 2 CH 3 


574.1703 


574.1703 


299 


4-/7-propyl 


544.1961 


544.1959 


300 


4-1 1 3-(4-methy l~pheny 1 ) |- 
1 ,2,4- oxadiazol-5-yI | 


660.1971 


660.1969 


301 


4-|COCH(CN)- 
C0 2 CH 2 CH 3 | 


641.1761 


641.1755 


302 


3-cyano 


527.1444 


527.1448 


303 


3-C0 2 CH 2 CH 3 


5741703 


574.1668 


304 


3-chloro 


536.1 102 


536. J 102 


305 


3-methoxy 


532.1597 


532.1593 


306 


3,4,5,-trimethoxy 


592.1703 


592.1701 - 


307 


3,5-difluoro 


538.1303 


538.1329 


308 


4-trifluoromethoxy 


586.1314 


586.1314 


309 


3,4-dimethoxy 


562.1703 


562.1713 


310 


3-trifluoromethyl 


570.1365 


570.1332 
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Example Table 12. 3-[l3-(A^-alkyl-7V-Arylamino)phenyl]-[|3 -(1,1,2,2- 
tetrafluoroethoxy) phenyl J-methyl |aminoJ- 1,1,1 -trifluoro-2-propanois. 




Ex. 
No. 


Rsub] 


Rsub 2 


Calculated 

Mass 

IMJ + 


Observed 
Mass 

JMJ + 


311 


H 


3-trifl uoromethy 1 - 
benzyl 


584.1522 


584.1518 


312 


-CH 2 CH 3 


3-methyl-phenyl 


544.1961 


544.1959 


313 


M-C4H9 


4-C0 2 CH 2 CH 3 - 
phenyi 


630.2329 


630.2329 


314 


-(-CH 2 ) 2 CN 


4-methyl-phenyl 


569.1913 


569.1920 



10 



15 



20 
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Example Table 13. 3-|(3-(W-piperidino)phenylJ-[|3 -(1.1.2.2-tetrafluoroethoxy) 
phenyl ]-methy 1 ]ami no]- 1 . 1 . 1 -trifl uoro-2-propanol s. 



a Rsub! 
Rsub 2 




Ex. 
No. 


Rsubj 


Rsub 2 


Calculated 


Observed Mass 


Mass fMl + 


rMi + 


315 


H 


H 


494.1804 


494. 1 804 


316 


H 


benzyl 


584.2274 


584.2280 


317 


-OCH 2 CH 2 0- 


552.1859 


552.1863 



EXAMPLE 318 




FoC 



OH I OCF 2 CF 2 H 



10 



15 



20 



3-[[3-[(4-methoxyphenyl)methylamino]phenyI][[3-(l, 1,2,2- 
tetrafluoroethoxy)phenyI]methyl]amino]-l,l,l-trifluoro-2- 

propanol 

To a solution of 3-[[3-[(4-methoxyphenyl)amino|phenylHi3-(l ,1,2,2- 
tetrafluoro-ethoxy)phenyI|methylJaminol-l,l,l-trifluoro-2-propanol (44.3 mg, 
0.083 mmol) in tetrahydrofuran ( 1 .0 mL), methyl iodide (6.21 //L, 0.099 mmol) 
and cesium carbonate (36.6 mg, 0.1 12 mmol) were added. The dark solution 
was stirred at 23 *C for 2 h, then heated to 55 t for 12 h. The reaction mixture 
was filtered through celite, and the residue was purified by silica gel 
chromatography eluting with 20% ethyl acetate in hexane to give 25.2 mg (55%) 
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of the desired 3-| f3-[(4-methoxyphenyl)methyIaminoJ-phenyl J| [3-( 1 , 1 ,2,2- 
tetrafluoroethoxy) phenyl|methyi]amino]-l,Ll-trifluoro-2-propanol product as 

an orange oil. HRMS calcd for C 26 H25F 7 N 2 03: 546.1753, found: 546.1750 

[M] + ] H NMR (CDQ 3 ), 5 3.54 (m, 1H), 3.38 (s, 3H), 3.65-3.80 (m, 4H), 
5 4.59 (s, 2H), 5.90 (tt, 1H), 6.20 (d, 1H), 6.37 (d, 1H), 6.68 (s, 1H), 6.76 (d, 
2H), 6.90-7.15 (m, 6H), 7.31 (t, 1H). l9 F NMR (CDCI3), 8-137.21 (d, 2F), - 
88.52 (s, 2F), -78.79 (s, 3F). 

Additional examples of 3-[[3-f(4-methoxyphenyl)alkylamino and haloalkyl- 
10 amino)phenyl]-fr3>(l,l ,2,2-tetrafluoroethoxy)phenyl]methyl)amino|-l , 1,1- 

trifluoro-2-propanols are prepared by one skilled in the art using similar 
methods, as shown in Example Table 14. 

Example Table 14. 3-[[3-[(4-methoxyphenyl)alkylamino and 
15 haloaIkylamino)phenyl]-[[3 -(1,1, 2,2-tetrafluoroethoxy)phenyl]methyllamino|- 

1,1,1 -trifl uoro-2-propanols. 




20 



Ex. 
No. 


R sub 


Calculated 


Observed Mass 


Mass nvn + 


£MJ + 


319 


ethyl 


560.1910 


560.1910 


320 


-(CH 2 ) 3 CF 3 


642.1940 


642.1920 
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EXAMPLE 321 



OCF. 




10 



15 



3-[[(5-chloro-2-thienyl)methyl][(3-trinuoromethoxy)phenyl] 
amino]-l,l,l-trifluoro-2-propanol 

EX-321A) 3-TrifluoromethoxyaniIine (23.81 g. 134.4 mmol) and 3,3,3- 
trifluoro-1.2-epoxypropane (3.76 g, 33.6 mmol) were placed into a sealed tube 
and heated to 80 <C for 24 h. The excess aniline was removed by distillation (70 
<C at 16.2 Torr) to give 8.6 g (88%) of the desired 3-((3- 
trifluoromethoxyphenyl)amino]-l,l,l-trifluoro-2-propanol product as a light 
yellow oil. ] H NMR (CDC1 3 ) 5 3.29-3.37 (m, 1H), 3.55 (dd, 1H), 4.20 (m, 

1H), 6.48-6.63 (m, 3H), 7.12 (t, 1H). 19 F NMR (CDCI3) 6 -79.36 (s, 3F), - 
58.44 (s, 3F). 



20 



25 



EX-321B) The aminopropanol (18.68 g, 64.6 mmol) from EX-321A and 
imidazole (10.99 g, 0.162 mmol) were dissolved in dimethylformamide (40.0 
ml_) and r-butyl-dimethylsilyl chloride ( 1 1 .69 g, 77.6 mmol) was added in 3.0 g 
portions over 15 min. The reaction was stirred at 23 'C for 18 h. The reaction 
solution was diluted with ethyl acetate and washed with water and brine. The 

organic layer was dried (MgS0 4 ) and concentrated in vacuo. The residue was 
purified by silica gel chromatography eluting with 25% ethyl acetate in hexane to 
afford 17.08 g (66%) of the desired silylated //-(3-trifluoromethoxyphenyl)-A^- 
l2-[[(l,l-dimethylethyl)dimethylsilyl]oxy|-3,3,3-trifluoro- propylamine product 
as a light golden oil. FABMS mlz = 404 [M+H1 + . 1 H NMR (CDCI3) 6 0.042 

(s, 3H), 0.085 (s, 3H), 0.91 (s, 9H), 3.25-3.35 (m, 1H), 3.50 (dd, 1H), 4.10 
(m, 1H), 6.40 (bs, 1H), 6.50 (dd, 1H), 6.59 (d, 1H), 7.17 (t, 1H). 



WO 00/18721 



PCT/US99/22119 



155 

EX-321C) The silylated aminopropanol (0.157 g, 0.40 mmol) from EX-321B 
was dissolved in tetrahydrofuran (150 //L) and cooled to O «C. Potassium tert- 
butoxide (1.0 M, THF, 0.60 mL, 0.60 mmol) was added in one portion via 
5 syringe. The dark solution was stirred at 0 °C for five minutes. 2-Chloro-5- 
bromomethyl-thiophene (73.5 mg, 0.44 mmol) was added in one portion to the 
cooled solution. The reaction mixture was stirred at 0 <C for 15 minutes then 
warmed to 23 for 16 h. Tetrabutyl-ammonium fluoride (1.0 M, THF, 1.2 
mL, 1.2 mmol) was added to the dark reaction mixture and stirring followed for 
10 2 h at 23 C C. The solution was diluted with ethyl acetate and washed with water 

and brine. The organic layer was dried (MgS0 4 ) and concentrated in vacuo. 

The residue was purified by silica gel chromatography eluting with 0-20% ethyl 
acetate in hexane to afford 63.4 mg (39%) of the desired 3-fr(5-chloro-2- 
thienyl)methyl][(3-trifluoromethoxy)phenyI]amino-l,l,Ntrifluoro-2-propanol 
15 product as a light golden oil. HRMS calcd. for C l 5 H j 2 C1F 6 N0 2 S: 419.1518, 

found: 419.1527 [M] + 'h NMR (CDCI 3 ) 6 3.50-3.56 (m, 1H), 3.77 (dd, 

1H), 4.28 (m, 1H), 4.67 (s, 2H), 6.62-6.75 (m, 5H), 7.24 (t, 1H). 19 F NMR 

(CDCI3) 8 -79.24 (s, 3F), -58.04 (s, 3F). 

20 Additional examples of 3-[[(aralkyI and heteroaralkyl)]|(3- 

trifluoromethoxy)-phenyl|amino|-Kl,l-trifluoro-2-propanols are prepared by 
one skilled in the art using similar methods, as shown in Example Table 15. 
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Example Table 15. 3-[|(aralkyl and heteroaralkyl)]|(3-trifluoromethoxy)- 
phenyljaminoj- 1,1,1 -trifluoro-2-propanols. 

-OCF 3 




sub 



Ex. 
No, 


K SUB 


Calc. 
Mol. 
Wt. 


1 Oh«s 

XV Jl Cm j j 
+ 

fMl 


322 


j-iuuo-Denzyi 


505 


506 


323 


-i-un 1 uoroiTieinoxy-ucnzy J 


445 


446 


324 


4-(2-cyanophenyl)-benzy! 


480 


481 


325 


3-C0 2 CH 3 -benzyl 


437 


438 


326 


^.,o,j,o-ieiraTJuoro-4-metnoxy- 
uenzyi 


481 


482 


327 


3-cyano-benzyI 


404 


405 


328 


3,5 difluoro- benzyl 


415 


416 


329 


2,4-difluoro- benzyl 


415 


416 


330 


2,6-difl uoro- benzyl 


415 


416 


331 


4-nitro-benzyl 


424 


425 


332 


(l-napthyl)methyl 


429 


430 


333 


4-phenyl -benzyl 


455 


456 


334 


2-chloro-4,5-(OCH 2 CH 2 0)-benzyl 


457 


458 


335 


3-nitro- benzyl 


424 


425 ~~ 


336 


4-phenoxy-butyl 


437 " 


438 


337 


3-phenyl -propyl 


407 


408 


338 


3-(4-methoxy)phenyl -propyl 


437 


438 


339 


2-methoxyphenacetyl 


437 


438 


340 


2-(2,5-dimethoxy-phenyl)- 
2-oxoethyl 


467 


468 


341 


4- C0 2 CH 3 -benzyl 


437 ■ 


438 


342 


2 (anthraquinonyl)-methyl 


509 


510 


343 


perfl uoroberizoyl 


483 


484 
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Example Table 15 (continued). 3-||(aralkyI and heteroaraIkyI)H(3- 



trifl uoromethoxy )- phenyl ]ami no J- 1 , 1J -trifl uoro-2-propanol s. 



Ex. 
No. 


^SUB 


Calc. 
Mol. 
Wt. 


Obs. 
Mass 

fMl + 




9 ^ inHrtlvlVthvl 




A1 1 
HDD 




pynuiny lmeinyi 




JO 1 




V-^ cniur ij-x-iiiienyi j-rncinyi 


41 Q 
H I V 


/ion 


JH / 


H—iiiciiiUAy-ucii^yj 






348 


3 -methoxy-benzy 1 


409 


410 


349 


4-pyridinyImethyl 


380 


381 


350 


3,5-dimethoxy-benzyl 


439 


440 


351 


3-(phenyl)propenoyI 


419 


420 


352 


3-phenyl-2,3-propenyl 


405 


406 


353 


3,5-dimethoxy-benzoyl 


453 


454 


; 354 


2A5-trimethoxy-benzyl 


469 


470 


355 


2.5-di methoxy-benzy 1 


439 


440 


356 


^ 14 k pn7V i 
j>-v_^v_^2 ti~ocnzyi 


423 


424 


jj / 


1 Ol-I hpn7\ri 

3-wti-Dcnzyi 




396 


358 


2,5-dihydroxy-benzyl 


411 


412 


359 

~J -J 


^ 4 S-tn hvHroY v-hpti7v 1 

-J i^m,~J II 111 YUI UA Y UbllLy 1 




AO SI 


360 


3,5,-dihydroxy-benzyl 


411 


412 


361 


2-(phenoxy)phenacetyJ 


499 


500 


362 


2-quinolinylmethyl 


430 


431 j 


363 


2-pyridinylmethyl 


380 


381 


364 


2-benzimidazolyl-methyl 


419 


420 


365 


1 -benzyl-2-imidazolyl-methyl 


459 


460 


366 


(2,6-dichloro-4- 
pyridinyl)methyl 


449 


450 
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EXAMPLE 367 




OCF 3 



F 3 C 




y^O-n-C 4 H Q 



10 



15 



20 



25 



MSOOCID: <WO 0018721A1_I_> 



A r '-(4-butoxyphenyI)-A^-(3,3,3-trifluoro- 2-hydroxypropyl)- 
A r -[3-(trifluoromethoxy)phenyl]urea 

The silylated aminopropanol (0.150 g, 0.372 mmol) from EX-321B was 
dissolved in chloroform (0.5 mL). Then 4-n-butoxyphenyl isocyanate (78.25 mg. 
0.409 mmol) was added, and the resulting solution was stirred at 23 t in a sealed 
vial for 16 h followed by heating to 65 «C for 24 h. The reaction was cooled to 23 
t, and a solution of tetrabutylammonium fluoride (1.0 M, THF, 0.5 mL, 0.50 
mmol) was added to the reaction, which was then stirred at 23 <C for 2 h. The 
solution was diluted with ethyl acetate and washed with water and brine. The 
residue was purified by silica gel chromatography eluting with 0-50% ethyl acetate 
in hexane to afford 73.6 mg (38%) of the desired urea product as a pale yellow 

glass. FABMS m/z = 481 [M+H| + *H NMR (CDCI3), 6 0.99 (t, 3H), 1.484 
(m, 2H), 1.740 (m, 2H), 3.25-3.35 (m, 1H), 3.55 (dd, 1H), 3.94 (m, 2H), 
4.207 (m, 1H), 6.17 (s, 1H), 6.48 (s, 1H), 6.50-6.65 (m, 2H), 6.83 (d, 2H), 

7.15 (d, 2H). 7.58 (t, 1H), 19 F NMR (CDCI3) 6 -78.87 (s, 3F), -58.29 (s, 3F). 

Additional examples of jV'-(aryl and suIfonylaryl)-/V-(3,3,3-trifluoro-2- 
hydroxy-propyl)-AM3-(trifluoromethoxy)phenyJ]ureas are prepared by one skilled 
in the art using similar methods, as shown in Example Table 16. 
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Example Table 16. jV^aryl and suIfonylaryI)-A^-(33.3-trifluoro-2- 
hydroxypropyl)-A^-[3-(trifluoromethoxy)phenyl]ureas. 



OCR 




Ex. 


R SUB 


Calculated 


Observed 


No. 


Mol. Wt. 


Mass rivll + 


368 


2-CH 3 S-phenyl 


454 


455 


369 


4- bi phenyl 


484 


485 


370 


4-CH 3 -phenyl-S0 2 - 


486 


487 



10 



EXAMPLE 371 




OCF 2 CF 2 H 



15 



20 



3-[[[3.(l,l,2,2.tetrafluoroethoxy)phenyl]niethyI](3,3,3- 
trifluoro-2-hydroxypropyl)amiino]pheniol 

EX-371A) To a solution of 3-aminophenol (4.91 g, 45.0 mmol) and 3- 
(l,l,2,2-tetrafluoroethoxy)benzaldehyde (10.0 g, 45.0 mmol) dissolved in 100 
mL of 1,2-dichloroethane was added sodium triacetoxyborohydride (14.28 g 
67.5 mmol) and glacial acetic acid (2.7 mL, 47.3 mmol). The reaction mixture 
was stirred for 6 h, water was added, and the mixture was extracted with 
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:L 7 s (78%) of * des,red •"„.,„,,, 

y^ llmahyllmiaolplmol produc[ as a ^ ^ ^ , h 

7 .00 (1 ,, H) , 7 , 1(dd , IHX724 _ 727 (m2H) 733 (tiH) 

A solution of 3-ITr3-n 
01.0 g , 34.9 ^ 

acetonitrile was heated at 50 V i ■ 1 ' " 20 ° f 

at 50 C ,„ a sealed gi ass ^ for J6 h 

mixture was cooled, water was added and th, 

with ether. The ether ,ayer was wald T ^ W " «« Bd 

y 35 W3Shed W,th satu ^d aqueous sodi Um 
b.carbonate and brine and dried over M«>SO„ Th. w ■ h 

e 4 The dned organic layer was 
evaporated to give 8.07 g (89%) of th, w • w 
tetrafl U oroethoxy)phen yJJm ethvnr3 3 ,t V T 3-fn3-(l,l , 2 ,2- 

yIjmethyIK3,3,3-tnfluoro-2hydroxypropy]) am inoJphenol 
product as a yellow oil. HRMS calcd for C H p 

t0r C 18Hl7 F 7 N 0 3 - 428.1097 fM+H] + 

found: 428, 1M . J H NMR (CDCI3) 6 3.58 (dd, 1H), 3.88 (dd, 1H) 439 (m 

JH), 4.68 (s, 2H), 5.91 (tt, IH), 6.25-6.37 (m 3H, 7077,4 , JT 
(t, JH). V ' " h '-07-7.14 (m, 4H), 7.35 



10 



15 



20 



25 



30 
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EXAMPLE 372 
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CF 3 
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20 



25 
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3-[[[3-(l,l,2,2-tetrafluoroethoxy)phenyI]methyl][3-[f3- 
(trifliBoromethoxy)phenyl]-methoxy]pheiniyl]aniiiirio]- 
l,l,l-trifluoro-2-propanol 

To a solution of 3-[[[3-( 1 , 1 ,2,2-tetrafluoroethoxy )phenyllmethyl ](3,3.3- 
trifluoro-2-hydroxypropyl)amino]phenol (100 mg, 0.23 mmol), 3- 
trifluoromethoxy benzyl bromide (70.0 mg, 0.27 mmol) in 2.5 mL of acetone 
and cesium carbonate (100 mg, 0.31 mmol) were added. The reaction mixture 

was heated to 60 °C for 18 h then cooled. The reaction mixture was filtered 

through celite, and the solvent was evaporated. The residue was purified by 
reverse phase HPLC eluting with 50% to 90% acetonitrile in water to afford 63.3 
mg (45%) of the desired benzyl ether product as an orange oil. HRMS calcd. for 

C 26 H 22 F 10 NO 4 : 602.1389 |M+HJ + , found: 602.1380. *H NMR (CDCI3) 6 

3.61 (dd, 1H), 3.83 (dd, 1H), 4.32-4.39 (m, 1H), 4.62 (s, 2H), 4.98 (s, 2H), 
5.84 (tt, 1H), 6.43-6.55 (m, 3H), 7.04-7.42 (m, 9H). 

Additional examples of 3-U[3-( 1,1,2,2 -tetrafluoroethoxy )- 
phenyl Jmethyl]f3-f(substituted)methoxy]phenyl]aminol-l, 1,1 -trifluoro-2- 
propanols are prepared by one skilled in the art using similar methods as shown 
in Example Tables 17 and 18. 
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Example Table 17. 3-[[[3-(U, 2 , 2 . tetrafluor 
KSUbSt,tU ^ 



HO 



F 3 C 




V 



V SUB 




PCF 2 CF 2 H 



373 



376 



377 
"378" 



379 



~380~ 



381 



38 2 



R SUB 



383 
"384 



385 



388 



389 



390 



393 
"394" 



395 



H 



4-trifl u oromethoxy 
4-nitro 



2,3,4,5,6-pentafluoro 



3,5-di(trifluoromethyl) 



3,5-difluoro 
3-trifluoromethyl 



Mass 
IM+H] + 



518.1566 
WJ2.1389 



Observed 
Mass 

IM±H] + 



518.1578 



602.1383 



608.1095 



^,3^.6-tetrariuoro-4-trifluoromethvf 



^-Tiuoro-2-tnfluorom ethvT 
3-nitro 



3-cyano 



4-cyano 



4- methyl 



^,X6-tetranuoro -4-m ethoxy" 

3- methox ycarbonyl 

4- methoxycarbonyl 



654.1 314 
^54.137 8 
"586J 440" 



563.1457 



608.1092 



658.1063 



604.1346 



563.1417 



654.1308 
^54.139 0 
586.1419 



658.1003 



604.1321 



543.1519 



543.1519 



532.1723 



620.1295 



2-fluoro 



4-fluoro 
2,4,6-t rifluoro 
j-cnioro-2-fluoro" 



576.1621 



576.1 621 
~584J483" 



536.1472 



2-6-difluoro 
2,4-difluoro 



536.1472 
^72.1284 



570.1082 



563.1416 



543.1523 



543.1517 



532.1729 



620.1261 



576.1613 



576.16 14 
"58477480" 



53671465" 



536.1454 
"57277267 



5701069" 



55477378 554.1385" 



554.13/8 | 554.1346" 
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Example Table 17 (continued). 3-[ff3-(l,l,2.2- 
tetrafluoroethoxy)phenyl]methyIJ[3-I(substituted- 
phenyl)methoxy]phenyl Jamino]-l J , 1 -trifluoro-2-propanols. 



I — 

No. 


^SUB 


Calculated 

Mass 

1 1VJI ~r O I 


Observed 
Mass 

I 1 V 1 TO | 


3VO 


z/i-uivinriuoromeinyi ) 


AC/t 1 1 1 A 

t>34. 1 3 1 4 


AC/I IIOI 
034. l3Zl 


/ 


O C A i -fl 1 ■ r\T-rA 

z,3-uiTiuoro 


CCA 1 ^OG 
334. ij/o 


CC/1 1 'J CA 

334. 1 33U 


3Vo 


3,4-difluoro 


CC/1 1 lOQ 

334. 1 3 / o 


CC/1 loo i 
334. 1 jo i 




z,3-aiiJUoro 


CC/1 1 lOQ 
334. 13 /O 


cc '/i 1 1 A /I 
334. 1 Jo4 


/t AA 


2-fl uoro-3-trifl uoromethy 1 


A/1 1 ^ /I A 

OU4. 1 34o 


£L(\A 1 O TO 

o(J4. 1J29 


4(J1 


3-bromo 


CQA HA'? 1 

3^0. Uo / i 


COA /~IA/I 1 

39o.Uo4 1 


/I AO 


3-metnyi 


CIO 1 701 

33Z. 1 1 Z3 


c i /no 
33Z. 1692 




2-bronio 


CQ/T AAO 1 

3^0. UO / 1 


rn/ f\/L£LH 


A(\A 

4U4 


2-chloro 


CCO 11 OA 

33Z. 1 i /O 


ceo 1 nc 
33Z.1 1/3 


yl AC 

4<J3 


3-iodo 


A/t/1 

044.U333 


a a r\c 1 0 

o44.(J3 1 7 


/I A A 

TO 


3-fluoro 


CT/ t A OO 
330. 14/Z 


330. 14/3 


41)/ 


3-methoxy 


C/IO l£'7') 

34o.lo/z 


34o. 1676 


40o 


z,3,3-trmuoro 


3 /Z. lz©4 


COO 1 T7£ 

3/2.1276 


/I A A 


4-trifl uoromethy lthio 


/lO 1 1/1 

ol o. 1 lol 


A 1 O 11 AC 

Olo.l lo3 


41U 


3 -trifl uoromethy I thi o 


(L 1 O 1 1 A 1 
Ol O. 1 J Ol 


A 1 O 1 1 C 1 S 

Ol 0. 1 13 1 


/ill 


3-fluoro-5-trifl uoromethy 1 


AAA 1 1AA 
OU4. 1 340 


AA/1 1 1AQ 1 


41Z 


4-fl uoro-3 -trifl uoromethy! 


AAA 1 1AA> 
OU4. 1 340 


AA/I 1 I^A 
OU4. 1 3 3D 


A 1 1 


4-(phenylmethoxy ) 


AO A 1QQC 
OZ4. 1 ^oj 


AOA 1QCA 
OZ4. 1V30 


A 1 A 


H-pnenyi 


^QA 1 COG 


CO A Ift/lC 
3V4. 1 543 


413 


h— einyi 


CAA 1 C7Q 


CAA 1 QAO 
340. 1 OOZ 


A1 A 


n-uin uoromeiny i 


^8A 1AAA 


CCA 1AAA 
3oO. 1 4UU 


A1 O 
H-l / 


z-meuiyi-3-niiro 


coo i COI 
3 / / . 13 /3 


COO 1 COA 
3 / / . 13 /O 


418 


4-terf-butvl 


574.2192 


574 2163 


419 


3,4-dimethyl 


546.1879 


546.1881 


420 


3-chIoro 


552.1176 


552.1157 


421 


4-bromo 


596.0671 


596.0669 


422 


3,5-dichloro 


586.1787 


586.1378 | 


423 


3,5-di methyl 


546.1879 


546. 1 890 


424 


4-chloro 


552.1176 


552.1188 


425 


2-fluoro-3-methyl 


550.1628 


550.1625 


426 


3-phenoxy 


610.1828 


610.1819 


427 


4-isopropyl 


560.2036 


560.2020 



WO 00/18721 



PCT/US99/22119 



164 



Example Table 18. 3-[[[3-(l,K2,2-tetrafluoroethoxy)phenyl]methylJ 
[3-[(substituted)-methoxy]phenyl]amino]-l,l,l-trifluoro-2-propanols. 



O^SUB 




OCF 2 CF 2 H 



Ex. 
No. 


R SUB 


Calculated 


Observed 


Mass 
fM+Hl + 


Mass 

rM+ei + 


428 


3-pyridyl methyl 


519.1519 


519.1483 


429 


1-phenylethyl 


532.1723 


532.1711 


430 


1 -benzylimidazol-2-ylmethyl 


598.1941 


598.1946 


431 


5-chlorobenzo|bJthien-3-ylmethyl 


608.0897 


608.0884 


432 


2-pyridyl methyl 


519.1519 


519.1522 


433 


4-pyridylmethyl 


519.1519 


519.1515 



EXAMPLE 434 



10 




HO T OCF 2 CF 2 H 



3-[[3-[(4-aminophenyl)methoxy]phenyl][[3-(l,l,2,2-tetrafluoro- 
ethoxy)phenyl]methyl]amino]-14,l-trinuoro-2-propanol 

EX-434A) A solution of 3-[f|3-(l,l,2,2-tetrafluoroethoxy)phenyl Jmethyljf3- 
I(3-nitro-phenyl)methoxy]phenyl]aminoJ-l ,1 ,l-trifluoro-2-propanoJ (42.0 mg, 
15 0.07 mmol) and zinc dust (37 mg, 0.57 mmol) in acetic acid (0.5 mL) was 
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stirred for 4 d. The reaction mixture was filtered, and the solvent was 
evaporated. The residue was purified by reverse phase HPLC eluting with 50% 
to 90% acetonitrile in water to afford 15.4 mg (39%) of the desired reduced 

amine product as a brown oil. HRMS calcd. for C25H24F7N2O3: 533.1675 

5 [M+H] + , found: 533.1656. *H NMR (acetone-<%) 6 3.60 (dd, 1H), 3.85 (m. 

1H), 3.90 (s, 2H), 4.45 (m, 1H), 4.73 (s, 2H), 6.22-6.64 (m, 4H), 6.94 (dd, 
1H), 7.12-7.45 (m, 9H). 

EX-434B) 3-[[3-[(3-aminophenyl)methoxy]phenyI]|[3-(KL2,2-tetrafluoro- 
10 ethoxy)-phenylJmethyl]amino]-l,l,l-trifluoro-2-propanol is prepared by one 

skilled in the art using similar methods. HRMS calcd. for C25H24F7N2O3: 
533.1675 [M+H] + , found: 533.1654. 

EXAMPLE 435 

15 




3-[[3-[[[3-(l,l,2,2-tetrafluoroethoxy)phenyI]methyl](3,3,3- 
trifiuoro-2-hydroxypropyI)aimino]phenoxy]nietthyl]benzoic acid 

20 

EX-435A) A solution of ethyl 3-[|3-[[|3-(l,l,2,2-tetrafluoroethoxy) 
phenyl]methyl]-(3,3,3-trifluoro-2-hydroxypropyl)aminoJphenoxylmethyl| 
benzoate (22.1 mg, 0.04 mmol) and lithium hydroxide (5 mg, 0.12 mmol) in 

water (1 mL) and tetrahydrofuran (0.5 mL) was heated at 80 °C for 16 h. The 

25 reaction mixture was added to 6 N hydrochloric acid and extracted with ethyl 
acetate. The organic layer was dried over magnesium sulfate, and the solvent 
was evaporated. The residue was purified by reverse phase HPLC eluting with 
10% to 90% acetonitrile in water to afford 5.6 mg (19%) of the desired benzoic 
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acid product as a brown oil. HRMS calcd. for C 26 H 23 F 7 N0 5 : 562.1464 
[M + H] + , found: 562.1418. J H NMR (acetone-^) 6 3.64 (dd. 1H). 3 95 (m 

7 27 !'V„™ (m ' IH> ' (S ' 2H) - 627 - 663 ^ 4 ">- 7.06- 

5 1H). ,H) ' 7 ' 5 ° ,H) ' ^ (<J ' 1H) ' 7 " (d ' ,H) ' 8 ]0 ^ 



EX-435B) 4 -ff 3 -f^ 3 -( 1 .I.2,2-tetrafluoroethoxy)phenyIJmethyl](3 3 3 

tnfluoro-2-hydroxypropyl)ainino]phenoxyJmethyl]ben Z oic acid is prepared by 
one skilled in the art using similar methods. HRMS calcd. for C 26 H 23 F 7 N0 5 : 
10 562.1464 fM+H] + , found: 562.1445. 



15 



20 



25 



EXAMPLE 436 
OoN. 




HO T OCF 2 CF 2 H 

3-[[3-(2-nitrophenoxy)phenyl][[3-(l,l,2,2-tetrafl U oroethoxy) 
phenyI]- me thyl]amino].l,l,l-trifluoro-2-propanoI 

A solution of 3- f[r 3-(l J ,2,2-tetrafluoroethoxy)phenyl Jmethyl](3 ,3.3-trifluoro-2- 
hydroxy pr opy,)aminoJpheno, (100 mg, 0.23 mmoI ), 1 -bromo-2-nitrobenzene 
(52.4 mg, 0.26 mmol), co P per(I) trifluoromethanesulfonate benzene complex (3 
mg, 2.5 mol%) and cesium carbonate (100 mg, 0.31 mmol) in toluene (1 mL) 
and ethyl acetate (1 mL) was heated at 95 X in a sealed vial for 4 d. The reaction 
mixture was fl.tered through celite, and the solvent was evaporated. The residue 
was punfied by reverse phase HPLC eluting with 50% to 90% acetonitrile in 
water to afford ,4.1 mg (,,%) of the desired 2-nitropheny. ether product as an 
orange oil. HRMS calcd. for C ?4 H, n F 7 N ? O s : 549.1260 fM+Hf, found: 
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1. 



549.1235. H NMR (CDC1 3 ) 6 3.63 (dd, 1H). 3.84 (dd. 1H), 4.35^.42 (m. 

IH), 4.64 (s, 2H), 5.90 (tt, 1H), 6.47-6.67 (m. 3H). 6.98-7.50 (m, 8H). 7.97 
(d, 1H). 



10 



Additional examples of 3-[[3-aryloxyphenyl][f3-(l, 1,2,2- 
tetrafl uoroethoxy )-pheny 1 Jmethy 1 ]ami no] - 1 , 1 , 1 -trifl uoro-2-propanol s are 
prepared by one skilled in the art using similar methods, as shown in Example 
Table 19. 

Example Table 19. 3-l[3-aryloxyphenyl][[3-(l,l,2.2-tetrafluoroethoxy)- 
phenyl]methylJaminol-l,l , 1 -trifl uoro-2-propanols. 



ORsui 




OCF 2 CF 2 H 



Ex. 
No. 


R SUB 


Calculated 
Mass 

rM+Hi + 


Observed 
Mass 1M+H1 


437 


4-/e/?-butylphenyl 


560.2036 


560.2050 


438 


4-nitrophenyl 


549.1260 


549.1306 


439 


4-bromo-2-nitrophenyl 


627.0366 


627.0375 


440 


3-fl uoro-2-nitropheny 1 


567.1166 


567.1135 


441 


2-cyano-3-pyridyl 


530.1315 


530.1300 


442 


5-carboxy-3-pyridyl 


549.1260 


549.1269 


443 


4-fluoro-2-pyridyl 


523.1268 


523.1243 | 


444 


3-trifl uoromethyl-2-pyridyl 


573.1236 


573.1205 


445 


5-trifluoromethyl-2-pyridyl 


573.1236 


573.1197 


446 


5-bromo-2-pyridyl 


583.0667 


583.0405 


447 


2-methyl-5-nitrophenyl 


563.1417 


563.1416 


448 


thiazol-2-yl 


511.0926 


511.091 1 


449 


5-pyrimidinyl 


506.1315 


506.1315 



15 
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EXAMPLE 450 





JO 



H 9 | /OCF 2 CF 2 H HQ y OCF 2 CF 2 H 

3-[[3.(4-aniinophenoxy)phenyl][[3-(l,l,2,2-tetranuoroethoxy) 
phenyI].methyI]amino].l,l,l-trinuoro-2-propanoI and 
3-[f3-[4-(ethylamino)phenoxy]phenyl]f [3-(l, 1,2,2- 

tetrafluoroethoxy)phenyI].methyI]aminoJ.l,l,l.trifluoro.2- 

propanol 

A solution of 3-[[3-(4-nitrophenox y )phenyl][r3-(l,l,2,2-tetrafluoroethox y ) 
phenyl]-methylJaminoJ-l,lJ-trifluoro-2-propanol (33.8 mg, 0.06 mmol) in 
ethanol and 5% palladium on carbon (4 mL) was placed under 40 psi hydrogen 
gas for 7 h. The mixture was filtered through celite, the solvent was evaporated 
and the residue was purified by silica gel chromatography eluting with 25% ethyi 
acetate in hexane to give 13.4 mg (42%) of (EX-450A) as 3-|[3-(4- 
am,nophenoxy) P henyl ][r 3 -(l , l ^.2-tetrafluoroethoxy) phenyl Jmethyllamino]- 
l,l,l-tnfluoro-2-propanol and 13.9 mg (41%) of (EX-450B) as 3-[r3-|4- 

(ethylamino)phenoxy]phenyll f f3-(l,l,2,2-tetrafluoroethoxy)phenyrjmethyl] 
aminoM,l,l-trifluoro-2-propanol both as orange oils 3-[f3-(4_ 
aminophenoxy)phenyl| If3-(l,l,2,2-tet ra fluoroethoxy)phenyl]methyl]-amino]- 
l,l,l-trifluoro-2-propanol: HRMS calcd. for C 24 H 22 F 7 N 2 0 3 : 519.1519 
(M + H1 + , found: 519.1529. J H NMR (acetone-,/,) 6 3.63 (dd, 1H), 3.96 (dd, 
1H), 4.42-4.58 (m, 1H), 4.80 (s, 2H). 5.88 (m, 1H), 6.20 (m, 1H), 6 32-6 77 
(m, 6H), 6.92 (d, 1H), 7.06-7.26 (m, 3H), 7.43 (m, 1H). 3-|[3-[4- 
(ethy.amino)phenoxy]pheny.j, [ 3-(l,l,2,2-tetrafluoroethoxy) phenyl J-methy. | 
amino]-l,l,l-trifluoro-2-propanol: HRMS calcd. for C 26 H 26 F 7 N 2 0 3 : 
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547.1832 [M+H] + , found: 547.1819. 'h NMR (acetone-^) 6 1.23 (t, 3H), 

3.17 (q, 2H), 3.63 (dd, 1H), 3.96 (dd, 1H), 4.42^1.58 (m. 1H). 4.79 (s. 2H), 
5.85 (d, 1H), 6.20 (m, 1H), 6.33 (m, 1H), 6.47 (m, 1H), 6.50 (tt, 1J), 6.61 (d, 
2H), 6.78 (d, 2H), 7.09 (t, 1H), 7.20 (m. 1H), 7.23 (d. 1H). 7.42 (m. 1H). 



3-[[3-(2-pyridinyI)phenyl][[3-(l,l,2,2-tetrafIuoroethoxy) 
phenyl]methyl]amino]-l,l,l-trifluoro-2-propanol 

A solution of 3-[(3-bromophenyl)[|3-(l,l,2.2-tetrafluoroethoxy)phenyl jmethylj 
amino]- l,l,l-trifluoro-2-propanoI (100 mg, 0.22 mmol), 2-tributylstannyl 
pyridine (96 mg, 0.26 mmol), dichlorobis(triphenylphospine)palladium(II) (6 
mg, 6.7 mol%) and lithium chloride (46 mg, 1.09 mmol) in toluene (4 mL) was 

heated at 105 °C for 16 h. The reaction mixture was filtered through celite, and 
the solvent was evaporated. The residue was purified by silica gel column 
chromatography eluting with 25% ethyl acetate in hexane to afford 47.7 mg 
(45%) of the desired pyridyl product as an orange oil. HRMS calcd. for 

C 23 H 20 F 7 N 2°2 : 489.1377 fM+H] + , found: 489.1413. *H NMR (acetone-rf 6 ) 

6 3.78 (dd, 1H), 4.06 (dd, 1H), 4.52-4.61 (m, 1H), 4.94 (s, 2H), 5.89 (d, 

1H), 6.43 (tt. 1H), 6.94 (m, 1H), 7.18 (m, 1H), 7.22-7.42 (m, 5H), 7.60 (s, 
1H), 7.80 (m. 2H), 8.61 (m, 1H). 
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Additional examples of 3-I|3-(heteroaryJ)phenvl||r3 a , , , , t „ 
silled ,n the art usmgamdar methods, as shown in Example Table 20. 
ExampieTa^ 

P^nynmethylJaminoM.l.i-tnfluo^-propanols. 



PCF 2 CF 2 H 



10 




EXAMPLE 456 



15 




OCF 2 CF 2 H 

tr.nuoro.2-h y drox y p r o Py ,) b e„ Z o y , ]pi p eridi L K3 ' 3 ' 3 
EX-456A) Ethyl 3-aminobenzoate (6 75 ml n 

tet r a f ,uoro-emox y )b e nzaJdeh yde a0 0 45m 2\ w } ^ IJA2 " 

y < 10 g, 45 mmol) were dissolved in 100 mL of 
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dichloroethane and acetic acid (2.7 mL, 47 mmol), then solid NaBH(OAc) 3 

(14.3 g, 67 mmol) was added. The mixture was stirred at room temperature for 
3 hours, then quenched with aqueous sodium bicarbonate and extracted with 
dichloromethane. The organic layer was washed with brine, then dried over 

5 MgS0 4 , and evaporated to give 16.7 g (98%) of the desired ethyl 3-{fI3- 

(l,l,2,2-tetrafluoroethoxy)phenyl]methyljaminolbenzoate product as a yellow 

oil. ] H NMR (CDC1 3 ) 6 1.3 (t, 3H), 4.3 (q, 2H), 4.5 (s, 2H), 6.5 (tt, 1H), 6.9 

(d, 1H), 7.1-7.4 (m, 7H). 

10 EX-456B) A solution of EX-456A (16.7 g, 45 mmol) and 1,1,1-trifluoro- 
2,3-epoxypropane (4.26 mL, 49.5 mmol) were dissolved in 30 mL of 
acetonitrile. Ytterbium (III) trifluoromethanesulfonate (2.79 g, 4.5 mmol) was 
added, and the stirred solution was warmed to 50 °C for 18 hours. The reaction 
was quenched with water and extracted with ether. The ether layer was washed 

15 with brine, then dried over MgS0 4 . The crude product was purified by flash 
column chromatography on silica gel eluting with dichloromethane to give 12 g 
(55%) of the desired ethyl 3-[[f3-(l ,l,2,2-tetra-fluoroethoxy)phenyl] 
methylJ(3,3,3-trifluoro-2-hydroxypropyl)aminoJ-benzoate product as a colorless 
oil, which was greater than 98% pure by reverse phase HPLC analysis. HRMS 

20 calcd. for C^H^F^C^: 484.1359 |M+H] + . found: 484.1342. *H NMR 

(CDCI3) 6 1.4 (t, 3H), 3.6 (dd, 1H), 3.9 (dd, 1H), 4.3 (m, 3H), 4.7 (dd, 2H), 
5.9 (tt, 1H), 6.9 (d, 1H), 7.1-7.2 (m, 3H), 7.2-7.4 (m, 2H), 7.5 (m, 1H). 

To a solution of piperidine (102 fxL, 1.03 mmol) in toluene (620 fxL) was added 
25 2 M trimethylaluminum in toluene (620 |liL), and the solution was stirred for 2 h. 
To the reaction mixture was added a solution of ethyl 3-[( 1,1,1 -trifl uoro-2- 
hydroxypropyl)[f3-(l ,1 ,2,2-tetrafluoroethoxy)phenyl jmethyl]amino]benzoate 
(100 mg, 0.21 mmol) in toluene (1 mL). The reaction mixture was heated at 40 
°C for 20 h and 60 °C for 5 h, then cooled. To the reaction mixture was added 
30 water dropwise followed by 2 M hydrochloric acid and ethyl acetate. The 
solution was placed on a celite plug for 5 min, then eluted with dichloromethane, 
and the solvent was evaporated. The residue was purified by reverse phase 
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HPLC eluting with 50% to 90% acetonitrile in water to afford 42.6 mg (38%) of 
the desired 1 [3-f f f 3-( 1 , 1 ,2,2-tetrafl uoroethoxy )pheny 1 1-methy 1 l-(3,3.3- 
trifluoro-2-hydroxypropyI)benzoyI]piperidine product as an orange oil. HRMS 
calcd. for C 24 H 26 F 7 N 2 0 3 : 523.1832 rM+H] + . found: 523.1815. ! H NMR 

5 (acetone-^) 6 1.22-1.63 (m, 6H), 3.16-3.62 (m, 4H), 3.74 (dd. 1H). 4.00 

(dd, 1H), 4.44-4.55 (m, 1H), 4.83 (s, 2H), 6.46 (tt. 1H), 6.64-6.69 (m. 2H), 
6.83 (dd, 1H), 7.14-7.28 (m, 4H), 7.41 (t, 1H). 

Additional examples of A^,A'-disubstituted-3-f(3,3,3-trifluoro-2- 
1 0 hydroxypropyl)-[f3-( 1 , 1 ,2,2-tetrafIuoroethoxy)phenyI |methyl|amino]benzamide 
are prepared by one skilled in the art using similar methods, as shown in 
Example Table 2 1 . 

15 



20 



25 



30 



35 
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Example Table 21. N 9 A^-disabstituted-3-[(3,33-trifluoro-2-hydroxypropy])||3- 
(1,1 ,2,2-tetrafluoroethoxy )pheny I Jmethy I |amino]benzamide 



HO 



if*^]^ NRsubR'sub 
11 OCF 2 CF 2 H 



F 3 C 




Ex. 
No. 


R SUB 


R'sub 


Calculated 


Observed 


r M +lPfl + 


i ivi+jni i 


457 


j H 


isopropyl 


497.1675 


497.1697 


458 


H 


n-butyl 


511.1832 


511.1809 


459 


H 


cyclohexyl 


537.1988 


537.1969 


460 


H 


terr-butyl 


511.1832 


511.1845 


461 


H 


cyclopentyl 


523.1832 


523.1854 


462 


H 


rteo-pentyl 


525.1988 


525.2028 


463 


H 


2,2,2-trifluoroethyl 


537.1236 


537.1250 


464 


H 


2,2,3,3,4,4,4- 
heptafluorobutyl 


637.1172 


637.1177 


465 


H 


phenyl methyl 


545.1675 


545.1705 


466 


H 


(3 -trifl uoromethoxy )- 
phenyl methyl 


629.1498 


629.1510 


467 


H 


4-(fl uorophenyl )methy 1 


563.1581 


563.1611 


468 


methyl 


phenyl 


545.1675 


545.1631 


469 


methyl 


phenyl methyl 


559.1832 


559.1853 


470 


-CH 2 CH 2 N(CH3)CH2CH2- 


538.1941 


538.1969 


471 


-CH 2 CH 2 OCH 2 CH 2 - 


525.1624 


525.1615 


472 ! 


-CH 2 CH 2 CH 2 CH 2 - 


509.1675 


509.1675 
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EXAMPLE 473 



10 




OCF 2 CF 2 H 



3-[[3-[(l-methylethyl)thio]phenyl][[3-(l,l,2,2.tetrafluoroethoxy) 
phenyl]-methy])amino]-l,l,l-trifluoro-2-propanol 

EX-473A) 3-AminobenzenethioI (2.4 mL, 22.5 mmol) and 3-( 1,1,2,2- 
tetrafluoro-ethoxy)benzaldehyde (5 g, 22.5 mmol) were dissolved in 40 mL of 
dichloroethane and acetic acid (1.35 mL, 23.7 mmol), then solid NaBH(OAc) 3 
(6.2 g, 29.3 mmol) was added. The mixture was stirred at room temperature for 
18 hours, then quenched with water and diluted with dichloromethane. The 
organic layer was washed with aqueous saturated sodium bicarbonate, then dried 
over MgS0 4 , and concentrated in vacuo. The crude product was purified by 
15 flash column chromatography on silica gel eluting with ethyl acetaterhexane 1:10 
to give 5.36 g (72%) of the desired 3-[[[3-(I,l,2,2- 
tetrafluoroethoxy)phenyljmethyl| aminojbenzenethiol product as a brown oil. 

l H NMR (CDCI3) 6 3.4 (s, 1H), 4.4 (s, 2H), 5.9 (tt, 1H), 6.4 (dd, 1H), 6.55 
(m, 1H), 6.65 (d, 1H), 7.05 (t, 1H), 7.2-7.4 (m, 4H). 

20 

EX-473B) The EX-473A benzenethiol amine (5.36 g, 16.2 mmol) and 1,1,1- 
trifluoro-2,3-epoxypropane (1 g, 1.6 mmol) were dissolved in 20 mL of 
acetonitrile. Ytterbium (III) trifluoromethanesulfonate (1 g, i.6 mmol) was 
added, and the stirred solution was warmed to 50 °C for 48 hours, at which time 
25 HPLC analysis indicated that no secondary amine starting material remained. 
The reaction was quenched with water and extracted with ether. The ether layer 
was washed with brine, then dried over MgS0 4 , and concentrated in vacuo. The 
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crude product was purified by flash column chromatography on siJica gel eluting 
with ethyl acetate: hexane 1:10 to give 4.5 g (63%) of the desired 3-[rf3-(lJ,2.2- 
teti^uoroethoxy)phenyl]methylJ(333-trifluoro-2-hydroxypropyl)amino] 

benzenethiol product as a yellow oil. *H NMR (CDC1 3 ) 6 3.0 (s, 1H). 3.6 (dd, 
5 1H), 3.9 (dd, 1H), 4.2 (m, 1H), 4.7 (m, 2H), 5.9 (tt, 1H), 6.5 (dd. 1H), 6.7 
(m, 2H), 7.1 (m, 4H), 7.4 (t, 1H). HRMS calcd. for C 36 H 3 iFj4N20 4 S 2 : 
885.1502 [2(M-1)+H] + , found: 885.1471. 

The EX-473B thiol product (150 mg, 0.34 mmol) and 2-iodopropane (37 /*L, 
10 0.37 mmol) were dissolved in 2 mL of acetonitrile. Cesium carbonate (144 mg, 
0.44 mmol) was added, and the stirred solution was warmed to 55 °C for 18 

hours, at which time HPLC analysis indicated that no thiol/disulfide starting 
material remained. The reaction was quenched with water and filtered through 
pre-wetted celite eluting with ethyl acetate. The solvent was evaporated, and the 
15 residue was purified by reverse phase HPLC eluting with 10% to 90% 
acetonitrile in water to afford 69 mg (42%) of the desired 3-ri3-T( 1 - 
methyletfiyl)tiiio]phenyI][[3-(l,l,2^ 

l,l,l-trifluoro-2-propanol product as a yellow oil, which was greater than 98% 
pure by reverse phase HPLC analysis. HRMS calcd. for C 2 iH 2 3F 7 N0 2 S: 

20 486.1338 [M+H] + , found: 486.1351. *H NMR (CDCI3) 6 1.2 (t, 3H), 3.3 (q, 

1H), 3.6 (dd, 1H), 3.9 (dd, 1H), 4.3 (m, 1H), 4.7 (m, 3H), 5.9 (tt, 1H), 6.7 
(dd, 1H), 6.9 (m, 2H), 7.0-7.2 (m, 4H), 7.3 (t, 1H). 

Additional examples of 3-[f3-(aIkanoyl-, aryl-, heteroaryl-, and aralkylthio) 
25 phenyl][[3-(l ,l,2,2-tetrafluoroethoxy)phenyI|methyl jaminoJ-MJ-trifiuoro^- 
propanols are prepared by one skilled in the art using similar methods, as shown 
in Example Table 22. 
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Example Table 22. 3-ff3-(alkaiioyl-. aryl-. heteroaryK and 
araJkylthio)phenyl]f f3-( 1 , 1 .2,2-tetrafluoro-ethoxy )phenyl Jmethyl lamino |-1.IJ 

trif] uoro-2-propanols. 



S-R 



sib 




OCF 2 CF 2 H 



Ex. 
No. 


SsUB 


Calculated 


Observed 


Mass 
TM+H1 + 


Mass 
fM+Hl + 


474 


4-pyridyl 


521.1134 


521.1115 


475 


4-nitrophenyl 


565.1032 


565.1034 


476 


4-piperidyl 


527.1603 


527.1597 


477 


2-pyridylmethyl 


535.1290 


535.1291 


478 


4-acetyl phenyl 


562.1287 


562.1261 


479 


4-(methvlsulfonyl)phenyl 


598.0957 


598.0946 


480 


(4-chloro-thien-2-yl)methyl 


574.0512 


574.0523 


481 


acetyl 


486.0974 


486.0936 



10 



15 



20 
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EXAMPLE 482 




5 3-[[3.[(l-methyletlhiyl)suIfonyI]phenyE][[3.(l, 1,2,2- 

tetrafluoroethoxy)-phenyl]methyl] amino]- 
l,l,l-trifliuioro-2-propaiiioll 

To a solution of 3-[[3-[( 1 -methylethyI)thio]phenyl]l[3-( 1 ,1 ,2,2- 
1 0 tetrafl uoroethoxy )-pheny 1 ]methy 1 ]ami no 1- 1,1,1 -trifl uoro-2-propanol (58 mg, 

0.12 mmol) in 2 mL of trifluoroacetic acid, was added 30% aqueous H 2 C>2 (28 

piL, 0.25 mmol). The mixture was stirred at room temperature for 18 hours, 
then quenched with 5% aqueous sodium hydroxide and extracted with ether. 
The organic layer was concentrated in vacuo. The crude product was purified by 
15 reverse phase HPLC eluting with 10% to 90% acetonitrile in water to give 29.5 
mg (48%) of the desired sulfone product as a brown oil, which was greater than 
98% pure by reverse phase HPLC analysis. HRMS calcd. for 

C 21 H 23 F 7 N0 4 S: 518.1236 [M+H] + , found: 518.1226. *H NMR (CDC1 3 ) 6 

1.1 (d, 6H), 3 (q, 1H), 3.7 (dd, 1H), 3.9 (dd, 1H), 4.3 (m, 1H), 4.7 (s, 1H), 
20 5.9 (tt, 1H), 7 (m, 2H), 7.1-7.2 (m, 4H), 7.3 (m, 2H). 

Additional examples of 3-((3-(aryl-, heteroaralkyl-, and heterocyclyl- 
sulfonyl) phenyI][[3-( 1 , 1 ,2,2-tetra-fl uoroethoxy )phenyl]methyl jamino]- 1,1,1- 
trifluoro-2-propanols are prepared by one skilled in the art using similar methods, 
25 as shown in Example Table 23. 
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Example Table 23. 3-((3-( aryl-, heteroandkyl-, and heterocyciyi- 

suIfonyI)phenyl] [[ 3-( U ,2.2-tetr a fluoroethoxy)phenyl ]m ethynamino|- 
1 , 1 , 1 -trif] uoro-2-propanols. 




HO 7 OCF 2 CF 2 H 



Ex. 
No. 



483 
484 



SSUB 



4-nitrophenyl 



Calculated 
Mass 



IM±HJ + 

597.0930 



Observer! M a « 
IM±HJ + 



597.0925 
559.1526 



-piperidyl 



559.1502 
583.1138 



486 



487 



(pyridyl-iV-oxide)methvl 



4-acetyl phenyl 



4-(methylsulfonyl)phenvl 



594.1185 



630.0855 



583.1137 



594.1 181 



630.0826 



10 



15 



EXAMPLE 488 





OCF 2 CF 2 H 



3-[[3.(c y clohe Xy l m ethox y )phenyl ][[ 3.(l,l,2 > 2- t e t rafluoroethoxy) 
Phenylj-methylj a m ino]- U ,l-trifluoro-2.propanol 

pro P y,)-a m ,no ]phe nol (100 mg , 0.23 nvnol) and bno.non.ethy.cyc.ohexane (42 
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//L. 0.30 mmol) were dissolved in 2 mL of acetonitrile. Cesium carbonate (144 
mg, 0.44 mmol) was added, and the stirred solution was warmed to 50 °C for 
48 hours, at which time HPLC analysis indicated that no phenolic starting 
material remained. The reaction was quenched with water and filtered through 
5 pre-wetted celite eluting with ethyl acetate. The solvent was evaporated and the 
residue was purified by reverse phase HPLC eluting with 10% to 90% 
acetonitrile in water to afford 55 mg (35%) of the desired ether product as a 
brown oil, which was greater than 99% pure by reverse phase HPLC analysis. 

HRMS calcd. for C 25 H 29 F 7 N0 3 : 524.2036 fM+HJ + , found: 524.2028. *H 
10 NMR (CDCI3) 6 0.9-1.4 (m, 5H), 1.7-1.9 (m, 6H), 3.6 (m. 3H), 3.9 (dd, 1H), 

4.3 (m, 1H). 4.7 (m, 2H), 5.1 (s, 1H), 5.9 (tt. 1H), 6.5 (m, 3H), 7.0-7.4 (m, 
5H). 



Additional examples of 3-[(3-alkoxy- and cycloalkoxy-phenyl)fl3- 
15 ( 1 ,1 ,2,2-tetrafluoroethoxy)phenyl ]methyl] amino]- 1,1,1 -trifluoro-2-propanols 
are prepared by one skilled in the art using similar methods, as shown in 
Example Table 24. 
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Example Table 24. 3-[(3-aJkoxy- and cycloalkoxy-phenyl)n3-(1.1.2,2- 
tetrafluoroethoxy)phenyl]methyl]aniinoJ-l.l.l-trifluoro-2-pro P anols. 



0-R sd b 




PCF 2 CF 2 H 



Ex 
No 



SsUB 



Calculated 
Mass 

IM±H1 + 



Observer 



Mass 

IM±HJ H 



isopropyl 

(methoxycarbonyl )meth yl 



470.1488 



470.1565 



491 



cyanomethyl 



500.1308 



467.1206 



500.1297 



467.1228 



493 



494 



495 



methyl propyl 



2-oxoburyl 



484.1723 



cyclohexyl 



3-oxohexyl 



498.1515 
510.1880 



526.1828 



484.1718 



498.1529 



510.1910 



526.1827 



4-(methoxycarbonyl )butyT 



542.1777 



542.1827 



498 



499 



500 



2-(phenylsulphonyl)ethyl 



2-pyrrolidinylethyl 
3-(methoxycarbonyl)-2-propenyl 



596.1342 
525.1988 



carbamoyl methyl 



526.1464 



485.1311 



596.1349 



525.2008 



526.1482 



485.1304 



502 



503 



3-cyanopropyl 



1 -(W-phenylcarbamoyl)ethyl 
2-oxo-2-phenylethyl 



495.1519 



575.1780 



546.1515 



495.1541 



575.1778 



546.1543 



505 



3-i 



hydroxypropy l 



2-methoxyethyl 



486.1515 



486.1515 



2-(A^.A f -dimethylamino)ethyl 
3-hydroxy-2,2-di methyl propyl 



499.1831 



484.1481 



486.1537 




499.1826 



513 



3.3-dimethyl-2-oxobutyr 



514.1828 



526.1828 



514.1814 



526.1806 
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EXAMPLE 514 




3-[[[3-(l,l,2,2-tetrafluoroethoxy)phenyI]methyl][3-[[(3- 
trifluoromethyI)-phenyI]methyI]phenyl]amino]- 
l,l,l-trifluoro-2-propanol 

10 EX-514A) To a solution of (3-nitrobenzene)methanol (10 g, 65.3 mmol) in 50 
mL of 5% aqueous sodium hydroxide, was added dimethylsulfate (20 g, 156 
mmol). The mixture was stirred at 70 °C for 18 hours, then diluted with water 
and ethyl acetate. The organic layer was washed with water, then dried over 
MgS0 4 , and concentrated in vacuo. The crude product was purified by flash 

15 column chromatography on silica gel eluting with ethyl acetate: hexane 1 :5 to give 
4.73 g (43%) of the desired 3-(methoxy-methyI)nitrobenzene product as a 

yellow oil. l H NMR (CDC1 3 ) 5 3.5 (s, 3H), 4.5 (s, 2H), 6.5 (t, 1H), 7.7 (d, 
1H), 8.1 (d, 1H), 8.2 (s, 1H). 

20 EX-514B) The 3-(methoxymethyl)nitrobenzene (4.18 g, 25 mmol) from EX- 
5 14 A was dissolved in 160 mLof acetic acid. Zinc dust (5 g, 76.5 mmol) was 
added, and the solution was stirred at room temperature for 18 hours, at which 
time HPLC analysis indicated that no 3-(methoxymethyl)nitrobenzene starting 
material remained. The reaction mixture was filtered through celite and 

25 concentrated in vacuo. The residue was dissolved in ethyl acetate and washed 
with aqueous saturated sodium bicarbonate. The organic layer was washed with 

water, then dried over MgS0 4 , and concentrated in vacuo to give 3.4 g (99%) of 



:DOCID: <WO 0018721 A1_l_> 



WO 00/18721 



PCT/US99/22119 



182 

the desired 3-(methoxymethyl)aniline as a brown oil. The crude product was 
used without further purification. HRMS calcd. for C 8 H 12 NO: 138.0919 

[M+H] + , found: 138.0929. *H NMR (CDCI3) 6 3.4 (s, 3H), 3.7 (s, 2H), 4.4 
(s, 2H), 6.6 (d, 1H), 6.7 (m, 2H), 7.2 (t, 1H). 

5 

EX-514C) The 3-(methoxymethyl)aniline (1.85 g, 13.51 mmol) product from 
EX-514B and 3-(l,l,2,2-tetrafluoroethoxy)benzaIdehyde (3 g, 13.5 mmol) 
were dissolved in 25 mL of dichloroethane and acetic acid (0.85 mL, 14.8 

mmol), then solid NaBH(OAc) 3 (3.73 g, 17.6 mmol) was added. The mixture 

10 was stirred at room temperature for 48 hours, then quenched with aqueous 
saturated sodium bicarbonate and diluted with ethyl acetate. The organic layer 

was washed with brine, then dried over MgS0 4 , and concentrated in vacuo to 

give 4.27 g (12.4 mmol) of crude product. The crude product and 1,1,1- 
trifluoro-2,3-epoxypropane (1.2 mL, 13.7 mmol) were dissolved in 20 mL of 
15 acetonitrile. Ytterbium (III) trifluoromethanesulfonate (0.77 g, L24 mmol) was 
added, and the stirred solution was warmed to 50 °C for 18 hours. The reaction 
was quenched with water and extracted with ethyl acetate. The organic layer was 
washed with brine, then dried over MgS0 4 , and concentrated in vacuo to give 

5.96 g (97%) of the desired 3-[[3-(methoxymethyl)phenylJ[l3-(l,l,2,2- 
20 tetrafluoroethoxy)-phenyllmethyl| amino]- l,l,l-trifluoro-2-propanoI product as 
a brown oil. The crude product was greater than 95% pure by reverse phase 
HPLC analysis and was used without further purification. HRMS calcd. for 

C 20 H 21 F 7 NO 3 : 456.1410 |M+H] + , found: 456.1409. *H NMR (CDCI3) 6 

3.3 (s, 3H), 3.6 (dd, 1H), 3.9 (dd, 1H), 4.3 (m, 1H), 4.4 (s, 2H), 4.7 (m, 
25 2H), 5.9 (tt, 1H), 6.6-6.8 (m, 3H), 7.1-7.2 (m, 4H), 7.3 (t, 1H). 

EX-514D) The 3-[[3-(methoxymethyl)phenylJ[|3-(l,l^,2-tetrafluoroethoxy) 
phenyl]-methyl]amino]-l,l,Mrifluoro-2-propanol from EX-514C (1 g, 2.2 
mmol) was dissolved in 10 mL of dichloromethane. The solution was cooled to 

30 -50 °C and a 1 M solution of BBr 3 in dichloromethane (2.3 mL, 2.3 mmol) was 
added. The solution was stirred at -50 °C for 1 hour and warmed to room 
temperature over 1 hour, at which time HPLC analysis indicated that no methyl 
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ether starting material remained. The reaction mixture was quenched with 
aqueous saturated sodium bicarbonate and diluted in dichloromethane. The 

organic layer was washed with brine, then dried over MgS0 4 , and concentrated 

in vacuo. The crude product was purified by flash column chromatography on 
5 silica gel eluting with ethyl acetate: hexane 1 :7 to give 0.65 g (59%) of the desired 
3-[[3-(bromomethyl)phenyl][[3-(lJ,2,2-tetrafluoroethoxy)-phenyl]methylJ 
amino]-l, l,l-trifluoro-2-propanol product as a brown oil. HRMS calcd. for 

C 19 H lg BrF 7 N0 2 : 504.0409 [M+H] + , found: 504.0361. *H NMR (CDC1 3 ) 6 

3.3 (s, 1H), 3.6 (dd, 1H), 3.9 (dd, 1H), 4.3 (m, 1H), 4.4 (s, 2H), 4.8 (m, 
10 2H), 5.9 (tt, 1H), 6.7 (d, 1H), 6.8-6.9 (m, 2H), 7.1-7.3 (m, 4H), 7.4 (t, 1H). 

The 3- [ f 3 -(bromomethy 1 )pheny 1 ] [[3-( 1 , 1 ,2,2-tetrafl uoroethoxy )pheny 1 ] methyl ] 
amino]- l,l,l-trifluoro-2-propanol from EX-514D (0.1 g, 0.19 mmol) and 3- 
trifluoromethyl-benzeneboronic acid (47.5 mg, 0.25 mmol) were dissolved in 2 

15 mL of toluene and 0.2 mL of 2 M aqueous sodium carbonate. Pd(PPh 3 ) 4 was 

added, and the solution was stirred at 105 °C for 2.5 hours, at which time HPLC 
analysis indicated that no bromomethyl starting material remained. The reaction 
mixture was filtered through celite and concentrated in vacuo. The residue was 
quenched with water and filtered through pre-wetted celite eluting with ethyl 
20 acetate. The solvent was evaporated, and the residue was purified by reverse 
phase HPLC eluting with 10% to 90% acetonitrile in water to afford 16.7 mg 
(15%) of the desired 3-[ff3-(l,l,2,2-tetrafluoroethoxy)phenyI|methyI|-f3-[(3- 
trifl uoromethyl )phenyl ]methyl]pheny I]-amino]- 1,1,1 -trifluoro-2-propanol 

product as a brown oil. HRMS calcd. for C 26 H 2 2Fio N °2 : 570.1413 |M+H] + , 

25 found: 570.1480. *H NMR (CDCI3) 6 3.8 (m, 2H), 4.0 (s, 2H), 4.3 (m, 1H), 

4.5 (d, 1H), 4.8 (d, 1H), 5.9 (tt, 1H), 6.6-6.8 (m, 4H), 6.9-7.1 (m, 3H), 7.2- 
7.5 (m, 5H). 

Additional examples of 3-[[[3-(l,l,2,2-tetrafluoroethoxy)phenyl]methylJ 
30 [3-(aryl)methyl]phenylamino]-l,l,l-trifluoro-2-propanoIs are prepared by one 
skilled in the art using similar methods, as shown in Example Table 25. 
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Example Table 25. 3-[[r3-(l.l,2 < 2-tetrafluoroethoxy)phenyl]methyI]- 
f3-(ary I)methyl]phenyIaminoJ- 1,1,1 -trifluoro-2-propanols. 




SUB 



PCF 2 CF 2 H 



Example 
Number 


%UB 


Calculated 


Observed Mass 


Mass iM+Hl + 


rM+Hl + 


515 


H 


1 502.1617 


502.1609 


516 


3-riitro 


547.1468 


547.1449 


517 


4-methyl 


516.1774 


516.1769 


518 


3.5-dichIoro 


570.0838 


570.0801 


519 


4-fluoro 


520.1523 


520.1505 


520 


4-rerr-butyl 


558.2243 


558.2236 1 


521 


3-methyl -4-fluoro 


534.1679 


534.1688 


522 


3 -methyl ^4-chloro 


550.1384 


550.1380 


523 


3, 4-di methyl 


530.1930 


530.1887 


524 


3-chloro, 4-fluoro 


554.1133 


554.1 108 


525 


3-chioro 


536.1227 


536.1218 


526 


4-methylthio 


548.1494 


548.1503 1 


527 


3-methoxy 


532.1723 


532.1705 



10 



15 
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EXAMPLE 528 




5 

4-fluoro.7V-[3-[[[3.(l,l,2,2.tetrafIuoroethoxy)phenyl]methyl] 
(3,3,3-trifluoro-2-hydroxypropyI)amino]phenyI] 
benzenesulfonamide 

10 EX-528A) 3-nitroaniline (1.87 g, 13.51 mmol) and 3-(l, 1,2,2- 
tetrafluoroethoxy)-benzaldehyde (3 g, 13.5 mmol) were dissolved in 25 mL of 

dichloroethane and acetic acid (0.85 mL, 14.9 mmol), then solid NaBH(OAc) 3 

(3.73 g, 17.6 mmol) was added. The mixture was stirred at room temperature 
for 48 hours, then quenched with aqueous saturated sodium bicarbonate and 

15 diluted with ethyl acetate. The organic layer was dried over MgSO^, and 

concentrated in vacuo. The crude product was purified by flash column 
chromatography on silica gel eluting with ethyl acetate: hexane 1:7 to give 3.25 g 
(70%) of the desired A^-(3-nitrophenyl)-3-(l,l,2,2-tetrafluoroethoxy) 
benzenemethan-amine product as a brown oil. HRMS calcd. for 

20 C 15 H 13 F4N20 3 : 345.0862 [M+H] + , found: 345.0864. *H NMR (CDCI3) 6 

4.4 (s, 2H), 4.5 (s, 1H), 5.9 (tt, 1H), 6.9 (d, 1H), 7.1 (d, 1H), 7.2-7.3 (m, 
3H), 7.4 (m, 2H), 7.5 (d, 1H). 

EX-528B) N-(3-nitrophenyl)-3-(l,l,2,2-tetrafluoroethoxy) benzene- 
25 methanamine (3.25 g, 9.44 mmol) from EX-528A and l,l,l-trifluoro-2,3- 
epoxypropane (0.895 mL, 10.4 mmol) were dissolved in 15 mL of acetonitrile. 
Ytterbium (III) trifluoromethane-sulfonate (0.77 g, 1.24 mmol) was added, and 
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the stirred solution was wanned to 55 °C for 48 hours. The reaction was 

quenched with water and extracted with ethyl acetate. The organic layer was 

dried over MgS0 4? and concentrated in vacuo. The crude product was purified 

by flash column chromatography on silica gel eluting with ethyl acetate:hexane 
5 1:10 to give 1.93 g (45%) of the desired 3>|(3-nitrophenyl)[[3-(l,K2,2- 
tetTafluoroethoxy)phenyI]methyllamino]-l,Kl-trifluoro-2-propanol product as a 

brown oil. HRMS calcd. for C 18 H 16 F 7 N 2 0 4 : 457.0998 fM+Hl + , found: 

457.1008. ] H NMR(CDC1 3 )8 3.7 (dd, 1H), 3.9 (dd, 1H), 4.4 (m, 1H), 4.8 
(m, 2H), 5.9 (tt, 1H), 7.0-7.2 (m, 4H), 7.3-7.4 (m, 2H), 7.6 (m, 2H). 

10 

EX-528C) The 3-[(3-nitrophenyl)[[3-(l,l ? 2,2-tetrafluoroethoxy)phenyl | 
methyl]aminoJ-l,l,l-trifluoro-2-propanol (1.93 g, 4.2 mmol) from EX-528B) 
was dissolved in 60 mL of acetic acid. Zinc dust (2. 1 g, 3 1 .5 mmol) was added, 
and the solution was stirred at room temperature for 18 hours, at which time 
15 HPLC analysis indicated that no nitro starting material remained. The reaction 
mixture was filtered through celite and concentrated in vacuo. The residue was 
dissolved in ethyl acetate and washed with aqueous saturated sodium 

bicarbonate. The organic layer was washed with brine, then dried over MgS0 4 , 

and concentrated in vacuo to give 1.4 g (78%) of the desired 3-[(3- 
2 0 aminophenyl)[[3-( 1 , 1 ,2,2-tetrafluoroethoxy )phenyl |methyl lamino]- 1,1,1- 

trifluoro-2-propanoI product as a red oil. The crude product was used without 

further purification. HRMS calcd. for C, 8 H j gFyNjC^: 427.1256 |M+H] + , 

found: 427.1251. *H NMR (CDC1 3 ) 5 3.4-3.7 (m, 4H), 3.8 (dd, 1H), 4.3 (m, 

1H), 4.8 (m, 2H), 5.9 (tt, 1H), 6.1 (s, 1H), 6.2 (m, 2H), 7.0-7.2 (m, 4H), 7.3 
25 (t, 1H). 

The 3-[(3-aminophenyl)[[3-(l ,1 ,2,2-tetrafluoroethoxy)phenyl ]methyl Jamino]- 
1 , 1 , 1 -trifluoro-2-propanoI from EX-528C (50 mg, 0.12 mmol) was dissolved 

in 1 mL of dichloromethane. Triethylamine (25 |liL, 0.18 mmol) followed by 4- 
30 fluorobenzene-sulfonyl chloride were added. The solution was stirred at room 
temperature for 5 hours, at which time HPLC analysis indicated that no free 
amine starting material remained. The reaction was quenched with water and 
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filtered through pre-wetted celite eluting with ethyl acetate. The solvent was 
evaporated, and the residue was purified by reverse phase HPLC eluting with 
10% to 90% acetonitrile in water to afford 20.1 mg (29%) of the desired 4- 
fluoro-A^-[3-[[f3-(l,U2,2-tetrafluoroethoxy)phenyl1methyl]-(3,3,3-trifluoro-2- 
hydroxypropyl)amino]phenyl]benzenesulfonamide product as a yellow oil. 
which was greater than 98% pure by reverse phase HPLC analysis. HRMS 

calcd. for C^HjjFg^C^S: 585.1094 fM+H] + , found: 585.1083. *H NMR 

(CDC1 3 ) 6 3.6 (m, 2H), 3.8 (dd, 1H), 4.3 (m, 1H), 4.6 (s, 2H), 5.9 (tt, 1H). 
6.4 (d, 1H), 6.5-6.6 (m, 3H), 6.9-7.4 (m, 7H), 7.6 (m, 1H). 

Additional examples of N-[3-\\\3-( 1 , 1 ,2.2-tetrafluoroethoxy)phenyl ]methy I J- 
(3, 3, -trifluoro-2-hydroxypropyl)amino]phenyl]aryl or alkylsulfonamide are 
prepared by one skilled in the art using similar methods, as shown in Example 
Table 26. 



Example Table 26. A^-[3-[[[3-(l,l,2,2-tetrafluoroethoxy)phenyl |methylJ-(3,3,3- 
trifluoro-2-hydroxypropyl)amino|phenyl]aryl or alkylsulfonamides. 



20 



0 o 

HN-SC D 

K sub 



FoC 




HO 



OCF 2 CF 2 H 



Example 




Calculated 


Observed 


Number 


SSUB 


Mass 


Mass 






rM+Hl + 


rM+Hl + 


529 


phenyl 


567.1 189 


567.1198 


I 530 


3-methylphenyl 


581.1345 


581.1327 


531 | 


3-trifluoromethylphenyl 


635.1062 


635.1066 


532 


3-nitrophenyl 


612.1039 


612.1011 


533 


3-chloro-4-fluorophenyl 


619.0705 


619.071 1 


534 


i so propyl 


533.1345 


533.1359 
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EXAMPLE 535 

o 




4.fluoro-A^.[3-[[[3.(l,l,2,2-tetrafluoroethoxy)phenyIJmethyI] 
(3,3,3-trinuoro-2-hydroxypropyl)amino]phenyl]benzaiiiide 

3-|(3-aminophenyI)f f3-(l,l,2,2-tetrafluoroethoxy)phenyl jmethyl |aminoj-l ,1 J - 
trifluoro -2-propanol (50 mg, 0.12 mmol) was dissolved in 1 mL of 

dichloromethane. Triethylamine (25 pL. 0.18 mmol) followed by 4- 
fluorobenzoyl chloride were added. The solution was stirred at room temperature 
for 5 hours, at which time HPLC analysis indicated that no starting material 
remained. The reaction was quenched with water and filtered through pre-wetted 
celite eluting with ethyl acetate. The solvent was evaporated, and the residue was 
purified by reverse phase HPLC eluting with 10% to 90% acetonitrile in water to 
afford 15 mg (23%) of the desired 4-fluoro-AM3-|[[3-(l, 1,2,2- 
tetrafluoroethoxy)phenyllmethyl|(3,3.3-trifluoro-2-hydroxypropyl)aminoj- 
phenyl]benzamide product as a yellow oil, which was greater than 98% pure by 

reverse phase HPLC analysis. HRMS calcd. for C 25 H 2 ]F 8 N 2 0 3 : 549.1424 
20 rM+H] + , found: 549.1436. *H NMR (CDCI 3 ) ° 3.6 (dd, 1H), 3.8 (dd, 1H), 

4.4 (m, 1H), 4.6 (s, 2H), 5.9 (tt, 1H), 6.6 (d. 1H), 6.8 (d, 1H), 7.0-7.4 (m 
7H), 7.8 (m, 3H). 



Additional examples of ^-f3-[[[3-(l,l,2.2-tetrafluoroethoxy)phenyll methyll- 
(3,3,3-trifluoro-2-hydroxypropyl)aminoJphenyr|carboxamides are prepared by 
one skilled in the art using similar methods, as shown in Example Table 27. 
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Example Table 27. A^-[3-|[f3-(1.1.2.2-tetrafluoroethoxy)phenyl|methyl |- 
(3,3-3-trifluoro-2-hydroxypropyl)aminoJphenyl |carboxamides. 



Rsub 



FoC 




HO 



,OCF 2 CF 2 H 



Example 


£SUB 


Calculated 


Observed Mass 


Number 


Mass iM+Hl + 


fM+Hl + 


536 


phenyl 


531.1589 


531.1538 


537 


3-methoxylphenyl 


561.1624 


561.1625 


538 


isobutoxy 


527.1781 


527.1768 


539 


3-pyridyl 


532.1471 


532.1458 


540 


isopropyl 


497.1675 


497.1701 f 



EXAMPLE 541 



10 




NHCH 2 CH(CH 3 ) 2 
pCF 2 CF 2 H 



15 



3-[[3-[(2-methylpropyl)amino]phenyI][[3-(l,l,2,2-tetrafluoro- 
ethoxy)-phenyl]-methyl]amino]-l,l,l-trifluoro-2-propanol 

The 3-|(3-aminophenyl)f|3-(l,l,2,2-tetrafluoroethoxy)phenylJmethyllamino|- 
l,l,l-trifluoro-2-propanol (50 mg, 0.12 mmol) was dissolved in 1 mL of 

dichloroethane. Acetic acid (8 |j.L, 0.14 mmol) followed by isobutyraldehyde 



(11.7 u.L, 0.13 mmol) and solid NaBH(OAc) 3 (37.3 mg, 0.18 mmol) were 
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added. The solution was stirred at room temperature for 18 hours. The reaction 
was filtered through pre-wetted celite eluting with ethyl acetate. The solvent was 
evaporated, and the residue was purified by reverse phase HPLC eluting with 
10% to 90% acetonitrile in water to afford 16.1 mg (29%) of the desired 3-1(3- 
5 [(2-methylpropyI)amino]phenyl][[3-( 1 ,1 ,2,2-tetrafluoroethoxy) phenyl jmethylj 
amino]- 1.1,1 -trifluoro-2-propanol product as a yellow oil. which was greater 
than 98% pure by reverse phase HPLC analysis. HRMS calcd. for 

C 22 H 26 F 7 N 2°2 : 483.1883 (M+H] + , found: 483.1932. ! H NMR (CDCI3) 6 
1.0 (m, 6H), 2.0 (m, 1H), 3.0 (m, 2H), 3.6 (dd, 1H), 3.8 (dd, 1H), 4.3 (m, 
10 1H), 4.6 (m, 2H), 5.9 (tt, 1H), 6.6 (d, 1H), 6.7 (d, 1H), 6.9-7.4 (m, 6H). 

Additional examples of 3-[[3-(araIkylamino)phenyl][[3-(l, 1,2,2- 
tetrafluoro-ethoxy)phenyl]methylJamino]-l,l,l-trifIuoro-2-propanols are 
prepared by one skilled in the art using similar methods, as shown in Example 
15 Table 28. 



Example Table 28. l,l,l-trifluoro-3-[r3-(aralkylamino)phenylJ-[[3-(l, 1,2,2- 
tetrafluoroethoxy)phenyl]methylJaminoJ-2-propanols. 



20 



NHCH 2 R SUB 




OCF 2 CF 2 H 



Example 
Number 




Calculated 

Mass 

rM+Hi + 


Observed 
Mass 

rM+Hi + 


542 


phenyl 


517.1726 


517.1750 


543 


4-fluorophenyl 


535.1632 


535.1627 


544 


3-(OCF 7 CF ? H)-phenyl 


633.1611 


633.1653 
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EXAMPLE 545 




5 A r -(4-nuorophenyI)-/V , -[3-[[[3-(l,lT2,2.tetrafluoroethoxy)phenyl] 
methyI]-(3,3,3-trifIiuoro-2-hydlroxypropyl)amino]phenyl]urea 

The 3-[(3-aminophenyl)[[3-(l ,l,2,2-tetrafluoroethoxy)phenyIlmethyllamino|- 
l,l,l-trifluoro-2-propanol (50 mg, 0.12 mmol) was dissolved in 1 mL of 

10 dichloromethane. Triethylamine (20 jxL, 0. 14 mmol) followed by 4-fluorophenyl 
isocyanate (14.6 fxL, 0.13 mmol) were added. The solution was stirred at room 
temperature for 18 hours. The reaction was filtered through pre-wetted celite 
eluting with ethyl acetate. The solvent was evaporated, and the residue was 
purified by reverse phase HPLC eluting with 10% to 90% acetonitrile in water to 

15 afford 26 mg (40%) of the desired A^-(4-fluorophenyl)-A^^[3-[[[3<(l,l,2,2- 
tetrafl uoroethoxy )pheny 1 ]methy 1 J(3 .3 ,3-trifl uoro-2-hy droxy propyl )amino] 
phenyllurea product as a yellow oil, which was greater than 95% pure by reverse 

phase HPLC analysis. HRMS calcd. for C 2 5H22F 8 N 3 03: 564.1533 [M+H] + , 

found: 564.1566. *H NMR (CDC1 3 ) 5 3.7 (m, 2H), 4.1 (m, 1H), 4.7 (m, 2H), 
20 5.9 (tt, 1H), 6.6 (d, 1H), 6.9-7.4 (m, 11H), 7.5 (s, 1H), 7.8 (s, 1H). 

Additional examples of N-substituted-iV' -f 3-f f f 3-( 1 , 1 ,2,2- 
tetrafluoroethoxy)-phenyllmethyl](3,3,3-trifluoro-2-hydroxypropyl)amino] 
phenyljureas are prepared by one skilled in the art using similar methods, as 
25 shown in Example Table 29. 
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Ex^pie Table 29. A--s u bsmu,ed- WM 3-|||3-(,. 1 .2.2. K , ra nuoroethoxy)phe„v„. 




EXAMPLE S50 



10 



15 




[[3 -(«r.nuorome,h3, l ) 1 ,,.. biphenvl) .3. y|)aniino] . 2 . propano , 

S-Tnfluoron^benzene boronic acid (35.4 m S . 0.233 n,™,) was dissolved „ 
«O m L„f2MNa 2 CX33. aad 630 mL of ethanol then ..5 ^f,^ so|ution 
of 3-,(3-bro m opl-ny 1 )l|3-( 1 ,,,2.2-e, ra f,„oroe 1 hoa y )phe nyl j nl eu, y „a m i„o,- 
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10 



l.lJ-trifluoro-2-propanol (0.105 M) and 10.9 mg/mL of Pd(PPh 3 ) 4 in toluene 

was added. After stirring at 105 °C for 5 hours, HPLC analysis indicated that 
the reaction had gone to completion. The reaction mixture was filtered through 
celite, evaporated, and the crude material purified by reverse phase HPLC eluting 
with 40% to 90% acetonitrile in water to afford 40.5 mg (44.7%) of the desired 
biphenyl aminopropanol product as an orange oil. HRMS calcd. for 

C 25 H 19 F 10 NO 2 : 556.1334 [M+H) + , found: 556.1339. *H NMR (CDCI 3 ) 6 
3.60-3.73 (m, 1H), 3.95 (dd, 1H), 4.36^.44 (m, 1H), 4.76 (s, 2H), 5.87 (tt, 
1H), 6.81 (dd, 1H), 6.95 (s, 1H), 7.03 (d, 1H), 7.05-7.20 (m, 3H), 7.26-7.40 
(m, 2H), 7.46-7.73 (m, 4H). 



15 



Additional examples of 3-[[|3-(l,l,2,2-tetrafluoroethoxy)phenyl| 
methyl][[3-aryl]phenyllamino]-l,l,l-trifluoro-2-propanoIs are prepared by one 
skilled in the art using similar methods, as shown in Example Table 30. 



Example Table 30. 3-[[(3-(l,l,2,2-tetrafluoroethoxy)phenyllmethyl]l[3- 
aryl]phenyl]amino]- 1,1,1 -trifluoro-2-propanols. 



HO 




SUB 



20 



OCF 2 CF 2 H 



Example 
Number 




Calculated 
Mass 

iM+Hl + 


Observed 1 
Mass 

rM+Hi + 


551 


3,5-di(trifluoromethyl) 


624.1208 


624.1216 


552 


4-trifluoromethyl 


556.1334 


556.1355 | 


553 


4-methylthio 


k 534.1337 


534.1366 


554 


3-chloro-4-fl uoro 


540.0976 


540.0957 


555 


3.5-dichloro-4-methoxy 


586.0786 


586.08 1 8 
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568 



571 



572 



573 



574 
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^SUB 



3-nitro 
3,5-dichloro 



4-methox^ 
3,4-difluoro 
2.3,4-trifluoro 



3,4-dichloro 
3-methyl-4-methoxy 



3,5-dimethyl-4-(A',./V- 
. dimethylamino) 
H 

4-chloro 
4-methyl 
2,4-dichloro 



4-fluoro 



4-fluoro-3-methyl 
2-trifluoromethyl 



3-methoxy 



3-amino 



4-carboxy 
4-/m-butyl 



Mass 

[M+H] + 

533.131 1 
556.0681 



518.1566 
524.1272 
542.1177 



556.0681 
532.1722 



559.2195 

488.1460 
522.1071 
5U2.1617 
556.0681 



506.1366 



520.1523 
556.1334 



518.1566 



503.1569 



532.1358 
544.2087 



Observed 
Mass 

fM+Hl ' 

533.1262 
556.0612 



518.1533 
524.1249 
542.1152 
556.0698 
532.1676 



559.2182 

488.1457 
522.1049 
502.1613 



556.0651 



506.1336 



520.1494 
556.1286 



518.1544 



503.1593 



532.1329 



544.2090 



EXAMPLE 575 



10 




HO T OCF 2 CF 2 H 

3-[t[4'.( m ethyIsulfonyl)l,r. b ip henvI] .3. y , ][[3 . (1 a 2 ^ 

tetranuoroethoxy)phenyl]- m ethyl]amino]- 
l,l,l-trifluoro-2-propanol 



To a solution of 3-f[[3-(l,l,2,2- 



(methylthio)-phenyl]phenylJaminoM,l,i-trifluoro-2 



tetrafluoroethoxy)pheny 1 Imethyl 11 14- 



propanol in 2 mL of 
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trifluoroacetic acid was added 11 mL of 30% ^2°2 ( 0 097 mmol). After 

stirring at room temperature overnight an additional 1 1 mL of 30% H 2 C>> 

(0.097 mmol) was added. After 5 hours, TLC analysis indicated that the 
reaction had gone to completion. The solvent was removed, and the residue was 
5 filtered through silica gel eluting with 30% ethyl acetate in hexane. The material 
was evaporated to give 36.6 mg (100%) of the desired sulfone product as an oil 
which was 100% pure by reverse phase HPLC analysis. HRMS calcd. for 

C 25 H 22 F 7 N °4 S: 566.1236 [M+H] + , found: 566.1193. *H NMR (CDCI3) 5 

3.04 (s, 3H), 3.66-3.79 (m, 1H), 3.97 (d, 1H), 4.35^.43 (m, 1H), 4.69-4.81 
10 (m, 2H), 5.86 (dt, 1H), 6.90 (d, 1H), 7.01 (s, 1H), 7.05-7.18 (m, 4H), 7.31- 
7.40 (m, 2H), 7.60 (d, 2H), 7.93 (d, 2H). 



EXAMPLE 576 

15 




3-[[[3-(l,l,2,2-teltraflluoroelthoxy)phenyl]iiriethyl] 
(3,3^3-trifluoro-2-hydroxypropyl) amino]benzonitrile 

20 

EX-576A) A solution of 3-aminobenzonitrile (1.06 g, 9.1 mmol) and 3- 
(l,l,2,2-tetrafluoroethoxy)benzaldehyde (2.00g, 9.01 mmol) was dissolved in 
25 mL of dichloroethane and acetic acid (536 mL, 9.37 mmol), then solid 

NaBH(OAc)3 (2.48 g, 1 1.7 mmol) was added. The mixture was stirred at room 

25 temperature for 3 hours, then quenched with water and extracted with 

dichloromethane. The organic layer was washed with saturated NaHC0 3 , then 

dried over MgS0 4 , and evaporated. The crude product was purified by MPLC 
on silica gel eluting with 20% to 30% ethyl acetate in hexane to give 1.58 g 
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(54%) of the desired 3-[[f3-(lJ,2,2-tetrafluoroethoxy)-pheny]Jmethyl|amino| 
benzonitrile product as a clear oil. J H NMR (CDC1 3 ) 6 4.38 (s, 3H), 5.89 (dt, 
1H), 6.79 (t. 1H), 6.98 (d, 2H), 7.12-7.28 (m, 4H). 7.40 (t. 1H). 

5 The benzonitrile (1.58 g, 4.88 mmol)from EX-S76A and l.lJ-trifluoro-2.3- 
epoxy-propane (546 mL, 6.34 mmol) were dissolved in 4 mL of acetonitrile. 
Ytterbium (III) trifluoromethanesulfonate (304 mg, 0.49 mmol) was added, and 
the stirred solution was warmed to 50 °C overnight. The reaction was quenched 
with water and extracted with ether. The ether layer was washed with brine. 
10 dried over MgS0 4 and evaporated. The crude product was purified by MPLC 
on silica gel eluting with dichloromethane to give 1.6J g (76%) of the desired 3- 
[rr3-(l,l,2,2-tetrafluoroethoxy)phenyl]methyl]-(33,3-trifluoro-2- 
hydroxypropyl)amino] benzonitrile product as a clear oil, greater than 98% by 

reverse phase HPLC. HRMS calcd. for C^H^F^O,: 437.1 100 |M+HJ + , 
15 found: 437.1097. *H NMR (CDC1 3 ) 6 3.60-3.69 (m, 1H), 3.86 (d, 1H), 4.32 

(bs, 1H), 4.69 (q, 2H), 5.86 (dt, 1H), 6.85-6.95 (m. 2H), 6.97-7.01 (m, 2H), 
7.04-7. 12 (m, 2H), 7.23-7.37 (m, 2H). 

EXAMPLE 577 

20 




3-[[[3-(l,l,2,2-tetrafluoroethoxy)phenyI]methyl][3- 
(lH.tetrazol-5-yl)phenyl]amino]-l,l,l-trifluoro-2-propanol 

25 

To a solution of 3-[[I3-(l,l,2,2-tetrafluoroethoxy)phenyI|methyl|(3,3,3- 
trifluoro-2-hydroxypropyl)amino]benzonitrile (76 mg, 0.17 mmol) in 2 mL of 
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toluene was added trimethyltin azide (41 mg, 0.20 mmol). The reaction mixture 
was heated to 105 °C and stirred overnight. TLC showed starting material to 
still be present so additional trimethyltin azide (41 mg. 0.20 mmol) was added. 
The reaction mixture was stirred overnight at 105 °C, cooled to room 
5 temperature, then THF (800 //L) and concentrated HC1 (500 pL) were added. 
HPLC analysis showed 2 peaks after 5 hours, so additional concentrated HCI 
(200 fdL) was added. After stirring overnight HPLC analysis showed the 
reaction to be complete. The mixture was filtered through a celite plug and 
evaporated in vacuo. The residue was purified by reverse phase HPLC eluting 
10 with 10% to 90% acetonitriie in water to give 27.2 mg (33%) of the desired 

tetrazole product as an oil. HRMS calcd. for C J9 H 16 F 7 N 5 0>: 480.1270 

[M+H] + , found: 480.1252. *H NMR (CDCI3) 6 3.66-3.99 (m, 2H), 4.45- 

4.75 (m, 3H). 5.80 (dt, 1H), 6.49-6.70 (m. 1H), 6.95 (s, 1H). 6.97-7.06 (m. 
3H), 7.18-7.28 (m, 3H), 7.34 (s, 1H). 

15 

EXAMPLE 578 




20 (4-Fluoro-3-methylphenyl)[3-[[[(l,l,2,2-tetrafluoroethoxy) 
pheDyl]methyI](3,3,3-trifIuoro-2-hydroxypropyl)amino] 

phenyljmefhanone 

To a solution of 3-[[f3-(l,l,2 ? 2-tetrafluoroethoxy)phenyl]methyl|(3,3,3- 
25 trifluoro-2-hydroxypropyl)amino]benzonitrile (100 mg, 0.23 mmol) in 1 mL of 
anhydrous THF under nitrogen was added 4-fluoro-3-methylphenylmagnesium 
bromide (0.81 mL of 1.0 M solution, 0.81 mmol), and the mixture was stirred at 
room temperature overnight. HPLC analysis of the reaction mixture showed the 
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s h ow«, lit :n r irr ed hplc ana,ysis 24 ^ ^ 

with I N Hr, i( v ! ^rapte'e The was quenched and acidified 

After hydrolysis of imine was complete by HPLC analysis Z 

r f,,Kred through M,iK Md e ~ ^ crn* ;n „t 

S .ve 28.0 tn g (22%) of d* des,r=d ketone product as an oil. HRMS calcd for 
C 2 6H 2i F 8 N0 3 : 548.14,0 ,M + H,+. found: 548.1441. ' H NMR ( CDC, 3 , 6 
2-26 (s, 3H), 3.60-3.70 (m, 1H), 3 92 (d IH1 <t o^a 
« 2H), 5.87 (d, 1H ), 6.9,-7.03 m 3H 7 05 7 n TIT "' 
2H), 7.43-7.52 (m, ,„,, 7 . 63 (d ' ^ 7 ' 05 - ? I2 ""• 4H >' ( m . 

Additional examples of (aryl-. alkyl- or cyc,oalky,-)|3-lllfl ,22,., « 

Example Table 31. (Aryl-, alkyl- or cycloalkyl-)r 3 -|„(i 122 

2o tetrafluoroethox y)-Pheny]|methyiJ(3,3,3-trifluoro-2- 

hydrox >'P ro Py , )aniino]phenyJ lmethai.oi.es. 
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EXAMPLE 583 




5 a-Pheiniyl-3-[[[3-(l,l,2,2-tetrafliiioroethoxy)phenyJ]methyl]] 
(3,3,3-trifluoro-2-hydroxypropyI)benzenemethanol 

To a solution of phenyIf3-[[[(l,l,2,2-tetrafluoroethoxy)pheny!lmethyIl(3,3,3- 
trifluoro-2-hydroxypropyl)aminoJphenyl]methanone (155.8 mg, 0.302 mmol) in 

10 2.3 mL of methanol cooled to 5 °C was added solid NaBH 4 (34.5 mg, 0.912 

mmol). HPLC analysis after 1 hour showed no ketone starting material. The 
reaction was evaporated to dryness and purified by reverse phase HPLC eluting 
with 50% to 90% acetonitrile in water to give 35.6 mg (24%) of the desired 

alcohol product as an oil. HRMS calcd. for C25H22F7NO3: 518.1566 

15 [M+H) + , found: 518.1563. *H NMR (acetone-d^) 5 3.56-3.73 (m, 1H), 3.92- 

4.06 (m, 1H), 4.40^.55 (m, 1H), 4.82 (s, 2H), 5.71 (s, 1H), 6.28-6.69 (m, 
2H), 6.71-6.82 (m, 1H), 6.93 (s, 1H), 7.07-7.51 (m, 10H). 

Additional examples of a-alkyl-3-[[f3-( 1 ,L2,2-tetrafluoroethoxy) 

20 phenyl jmethylj[(3 ,3 ,3-trifluoro-2-hydroxypropyl)benzenemethanols are prepared 
by one skilled in the art using similar methods, as shown in Example Table 32. 

25 
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Example Table 32. a-alkyl-3-[||3-(l ,1 ,2J2-tetrafluoroethoxy)phenyl jmethyl 1- 
f (3 .3 ,3-trifl uoro-2-hy droxypropyl )benzenemethanol s 



J^N /= 



OCF 2 CF 2 H 



Examole 
Number 




Calculated Mass 


Observed Mass 










rM+Hl + 


rM+Hi + 


584 


isopropyl 


484.1723 


484. J 725 



EXAMPLE 585 



C0 2 CH 2 CH 3 



10 



15 



20 




F,C 



Ethyl 3-[(3,3,3-trifluoro-2-hydroxypropyl)[[(3-trifluoromethoxy) 
phenyI]methyl]amino]benzoate 

EX-585 A) Ethyl 3-aminobenzoate (3.9 mL, 26 mmol) and 3-trifluoromethoxy- 
benzaldehyde (4.91 g, 25.8 mmol) were dissolved in 65 mL of dichloroethane 
and acetic acid (1.6 mL. 28 mmol), then solid NaBH(OAc) 3 (7.5 g, 34.2 mmol) 
was added. The mixture was stirred at room temperature overnight, then 
quenched with water and extracted with dichloromethane. The organic layer was 
washed with brine, then dried over MgS0 4 , and evaporated to give 9.76 g 

(>100%) of the desired ethyl 3-{[[(3-trifluoromethyl)phenylJmethylJ 
aminolbenzoate product as a yellow oil. which was greater than 95% pure by 
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reverse phase HPLC analysis. *H NMR (CDC1 3 ) 6 1.35 (t, 3H), 4.26^.41 (m, 
5H), 6.73 (d. 1H), 7.12 (d, 1H), 7.15-7.25 (m, 2H), 7.25-7.43 (m, 4H). 

The ethyl 3-[f[(3-trifluorornethyl)phenyl]methyl]aminoJbenzoate (9.76 g, 25.8 
5 mmol) product from EX-585A and l,l,l-trifluoro-2,3-epoxypropane (2.9 mL, 
33.5 mmol) were dissolved in 25 mL of acetonitrile. Ytterbium (III) 
trifluoromethanesulfonate (1.6 g, 2.6 mmol) was added, and the stirred solution 

was warmed to 50 °C for 20 hours. The reaction was quenched with water and 

extracted with dichloromethane. The organic layer was washed with water and 

10 brine, then dried over MgSO^. The crude product was purified by column 

chromatography on silica gel eluting with dichloromethane to give 10.7 g (92%) 
of the desired ethyl 3-[(3,3,3-trifluoro-2-hydroxypropyl)[l(3-trifluoromethyl) 
phenyl]methyl]amino]benzoate product as a yellow oil. HRMS calcd. for 

C 20 H 19 NO 4 F 6 . 452.1297 [M+H] + , found: 452.1256. *H NMR (CDCI3) 6 

15 1.32 (t,3H), 2.94-3.02 (m, 1H), 3.54-3.64 (m, 1H), 3.91 (d, 1H), 4.24-4.40 
(m, 3H), 4.69 (t, 2H), 6.86 (d, 1H), 7.05 (s, 1H), 7.07-7.14 (m, 2H), 7.20- 
7.34 (m, 2H), 7.39-7.47 (m, 2H). 

EXAMPLE 586 

20 




3-[(3,3,3-trifluoro-2-hydroxypropyl)t[(3-trifluoromethyl) 
phenyl]methyI]amino]benzoic Acid 

25 

Ethyl 3-[(3,33-trifluoro-2-hydroxypropyl)[|(3-trifluoromethyl)phenyl)methyl] 
aminol-benzoate was dissolved in 70 mLof THF and 35 mL of water. Lithium 
hydroxide monohydrate (2.93 g, 69.8 mmol) was added, and the mixture was 

heated to 45 °C under nitrogen overnight, at which time HPLC analysis indicated 
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that the reaction had gone to completion. The mixture was acidified with 1 N 
HC1 to a pH of 3^, then extracted with ethyl acetate several times, and the 
combined organic layers were dried over MgS0 4 . The dried organic layer was 
evaporated to give 1 1.2 g (100%) of the desired benzoic acid product as a pale 
5 orange oil, which was greater than 98% pure by reverse phase HPLC analysis. 
HRMS caJcd. for C, 8 H 15 N0 4 F 6 . 424.0984 rM+H] + . found: 424.0991. ! H 
NMR (acetone-^) 6 3.68-3.81 (m, 1H), 3.99^.09 (m. 1H), 4.43-4.58 (m. 
1H), 4.87 (s, 2H), 7.02 (d, 1H), 7.19 (d. 1H), 7.22-7.40 (m, 4H). 7.40-7.49 



10 



15 



(m, 2H). 



EXAMPLE 587 




3-[(3-phenoxyphenyI)[[3-(2-pyridinyI)phenyl]methyI]amBno]- 
l,14-trifluoro-2-propanol 

EX-587A) To a THF solution (8 mL) of 2-bromopyridine (1 .30 g, 8.23 mmol) 
20 at -78 °C was added 1.6 M n-BuLi in hexanes (5.3 mL, 8.48 mmol). The 
resulting dark red solution was stirred at -78 °Cfor 10 min, and a solution of 0.5 
M ZnCl 2 in THF (18 mL, 9.0 mmol) was added giving a light brown slurry. 
After warming to room temperature, 3-bromobenzaldehyde (0.816 mL, 7.0 
mmol) and Pd(PPh 3 ) 4 (0.242 g, 0.21 mmol) were added, and the mixture was 
25 stirred for 18 h at room temperature under argon. The reaction mixture was 
poured into 1 N HC1 (30 mL) and washed with diethyl ether. The aqueous layer 
was neutralized with NaHCQ 3 and extracted with diethyl ether. The solvent was 
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removed in vacuo to give the crude product as an oil. Purification by flash 
chromatography on silica gel eluting with 20% ethyl acetate in hexane gave 0.49 
g (38%) of the desired 3-(2-pyridinyl)benzaldehyde product as a colorless oil. 

GCMS:m/z= 183 (M + J. 

5 

EX-587B) To a 1,2-dichloroethane (5 mL) solution of aldehyde (0.37 g, 2.0 
mmol) from EX-587A was added 3-phenoxyaniline (0.37 g, 2.0 mmol), 

NaB(OAc) 3 H (0.55 g, 2.6 mmol) and acetic acid (0.12 mU 2.0 mmol). The 

cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
10 was poured into water and extracted with dichloromethane. The organic layer 

was washed with saturated NaHC0 3 and brine, dried (MgS0 4 ) and evaporated 

to yield 0.70 g (100%) of the desired jV-3-(phenoxyphenyI)-([3-(2- 
pyridinyl)phenyl]methyl]amine product as a yellow oil. HRMS: calcd. for 

C 24 H 21 N 2 0: 353.1654 [M+H] + , found: 353.1660. 

15 

A THF (1 mL) solution of amine (0.47 g, 1.3 mmol) from EX-587B and 
1,1,1-trifluoro -2,3-epoxypropane (0.35 mL, 4.1 mmol) was placed in a sealed 
vial and heated to 90 °C for 18 h with stirring. The solvent was removed in 
vacuo to give the crude product as an oil. Purification by flash chromatography 
20 on silica gel eluting with 20% ethyl acetate in hexane gave 0.026 g (4.2%) of the 
desired 3-l(3-phenoxyphenyI) [r3-(2-pyridinyl)phenylJmethyl]amino]-l,Ll- 

trifluoro-2-propanoI product as a yellow oil. HRMS calcd. for C27 H 24 N 2°2 F 3 : 

465.1790 [M+H]*, found: 465.1798. 1 H NMR (CDCI3) 8 3.63 (dd, 1H), 3.73 

(br s, 1H), 3.82 (dd, 1H), 4.30 (m, 1H), 4.67 (d, 2H), 6.34 (dd, 1H), 6.44 (t, 
25 1H), 6.52 (dd, 1H), 6.92 (d, 2H), 7.02 (t, 1H), 7.12 (t, 1H), 7.2 (m, 4H), 
7.38 (t, 1H), 7.65 (d, 1H), 7.72 (d, 1H), 7.74 (d 1H), 7.84 (s, 1H), 8.62 (d, 
1H). 

30 
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EXAMPLE 588 




5 3-[(3-phenoxyphenyl)[[3-[(3-trifluoromethyI)-2-pyridinyI] 
phenyl] methyl]amino]-14,l-trifluoro-2-propanol 

EX-588A) To a toluene (10 mL) solution of 2-bromo-3- 
trifluoromethyl pyridine (1.10 g, 4.87 mmol) was added 3-formylphenyIboronic 
10 acid (0.90 g, 6.0 mmol) and DMF (4 mL). To the resulting solution was added 

K 2 C0 3 (1.67 g, 12.1 mmol) and Pd(PPh 3 ) 4 (0.35 g, 0.30 mmol). The slurry 

was heated to reflux under argon for 18 h. The cooled mixture was poured into 
water and extracted with ethyl acetate. The organic layer was washed with brine, 

dried (MgSO^.) and evaporated to an oil. Purification by flash chromatography 

15 on silica gel eluting with 20% ethyl acetate in hexane gave 0.55 g (45 %) of the 
desired 3-[(3-trifluoromethyl)-2-pyridinyI|benzaldehyde product as a color-less 

oil which solidified upon standing. HRMS: calcd. for C 13 H 9 NOF 3 : 252.0636 
[M+H] + , found: 252.0639. 

20 EX-588B) A mixture of solid 3-phenoxyaniIine (2.96 g, 16 mmol) and 1,1,1- 
trifluoro-23-epoxypropane (1.30 mL, 15.0 mmol) was placed in a sealed tube 
and heated to 100 °C giving a dark solution. The stirred solution was heated 18 
h and cooled to give a dark oil. Purification by flash chromatography on silica 
gel eluting with dichloromethane gave 3.15 g (71%) of the desired 3-|(A/-3- 

25 phenoxy-phenyl)amino]-l J,l-trifluoro-2-propanol product as a colorless oil. 

Anal, calcd. for C 15 H 14 NO 2 F 3 0.05 CH 2 C1 2 : C, 59.92; H, 4.71; N, 4.64. 
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Found: C, 59.92; H, 4.53; N, 4.73. HRMS calcd. 298.1055 |M+HJ + , found: 
298.1056. 

To a 1,2-dichloroethane (8 mL) solution of aldehyde (0.55 g, 2.2 mmol) from 
5 EX-588A was added the amine (0.66 g, 2.2 mmol) from EX-588B, 

NaB(OAc) 3 H (0.61 g, 2.9 mmol) and acetic acid (0.15 mL, 2.6 mmol). The 

cloudy solution was stirred at room temperature for 4 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

was washed with saturated NaHC0 3 and brine, dried (MgS0 4 ) and evaporated 

0 to give an oil. Purification by flash chromatography on silica gel eluting with 
20% ethyl acetate in hexane gave 0.33 g (29%) of the desired 3-[(3- 
phenoxyphenyI)[[3-[(3-trifluoromethyl)-2-pyridinyl]phenyl] methyI]amino]- 
1,1 J-trifluoro-2-propanoI product as a white foam, >97% pure by HPLC 

analysis. Anal, calcd. for C28 H 22 N 292 F 6 : C, 63.16; H, 4.16; N, 5.26. 
5 Found: C, 62.87; H, 4.02; N, 5.33. HRMS: calcd. 533.1664 |M+H1 + , found: 

533.1658. l H NMR (C 6 D 6 ) 5 2.97 (d, IH), 3.26 (dd, IH), 3.46 (dd, 1H), 

3.77 (m, IH), 4.22 (dd, 2H), 6.31 (dd, IH), 6.35 (dd, 1H), 6.40 (dd, 1H), 
6.54 (t, 1H). 6.80 (t, 1H), 6.9-7.0 (m, 7H), 7.26 (d, IH), 7.33 (d, 1H), 7.40 
(s, IH), 8.17 (d, IH). 

3 

Additional examples of 3-[(3-phenoxyphenyI)[f3-(heteroaryl)phenyl| 
methyl ]-aminoJ-l,l,l-trifluoro-2-propanols are prepared by one skilled in the art 
using similar methods, as shown in Example Table 33. 
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Example Table 33. 3-[(3-phenoxyphenyl)l[3-(heteroaryl)phenylJmethyl |amino| 

1,1,1 -trifluoro-2-propanols. 




SUB 



Ex. 
No. 


R SUB 


Calculated 
Mass rM+Hl + 


Observed 
Mass TM+H1 + 


589 


3-methyl-pyridin-2-yl 


479.1949 


479.1946 


590 


pyridin-3-yl 


465.1790 


465.1778 


591 


pyridin-4-yl 


465.1790 


465.1821 



EXAMPLE 592 



10 




F 3 C 



3-[(3-phenoxyphenyl)[[3-(2-furanyl)phenyI]methyIJamino]- 
l,l,l-trifluoro-2-propanol 



EX-592A)Toadioxane(20 mL) solution of 3-bromobenzaIdehyde (0.63 mL, 
15 5.4 mmol) was added 2-(tributylstannyl)furan (1.89 mL, 6.00 mL) and 

Pd(PPh 3 ) 2 Cl2 (°- 21 8' 0 30 mmol). The mixture was heated to reflux under 
argon for 1.5 h. The cooled mixture was poured into a mixture of saturated KF 
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and ethyl acetate and stirred 18 h. The slurry was filtered through celite. The 

organic layer was separated, washed with brine, dried (MgS0 4 ) and evaporated 

to an oil. Purification by flash chromatography on silica gel eluting with 5% 
ethyl acetate in hexane gave 0.80 g (86%) of the desired 3-(2- 
5 furanyl)benzaldehyde product as an yellow oil which solidified upon standing. 

MS: m/z = 173.1 [M+H] + 

EX-592B) To a 1,2-dichloroethane (7 mL) solution of aldehyde (0.40 g, 2.3 
mmol) from EX-592A was added 3-phenoxyaniIine (0.43 g, 2.3 mmol), 

10 NaB(OAc) 3 H (0.64 g, 3.0 mmol) and acetic acid (0.15 mL, 2.6 mmol). The 

cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

was washed with saturated NaHC0 3 and brine, dried (MgS0 4 ) and evaporated 

to yield 0.74 g (94%) of the desired /V-(3-phenoxyphenyI)[[3-(2- 
15 furanyl)phenyl]methyl]amine product as an yellow oil which was used without 

further purification. MS: m/z = 342.3 [M+H] + 

To a dichloromethane (3 mL) solution of amine (0.74 g, 2.2 mmol) from EX- 
592B was added l,l,l-trifluoro-2,3-epoxy propane (0.28 mL, 3.3 mmol) and 

20 Yb(OTf>3 (0.136 g, 0.20 mmol). The cloudy solution was stirred at room 

temperature for 4 days, then diluted with diethyl ether, and washed with water 

and brine. The organic layer was dried (MgS0 4 ) and evaporated to an oil. 

Purification by flash chromatography on silica gel eluting with 10% ethyl acetate 
in hexane gave an oil which was dissolved in EtOH, stripped and dried in vacuo 
25 to give 0.49 g (49%) of the desired 3-[(3-phenoxyphenyl)H3-(2- 
furanyl)phenyl]methyl]aminoj-l,l,l-trifluoro-2 propanol product as a colorless 

oil, > 98% pure by HPLC analysis. Anal, calcd. for C 26 H22NO 3 F3-0.5 

EtOH0.3 H 2 0: C, 67.30; H, 5.35; N, 2.91. Found: C, 67.12; H, 5.12; N, 

2.89. HRMS calcd. 454.1630 [M+H] + , found: 454.1635. *H NMR (C 6 D 6 ) 6 
30 2.15 (d, 1H), 3.21 (dd, 1H), 3.50 (dd, 1H), 3.81 (m, 1H), 4.24 (s, 2H), 6.09 
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(dd, 1H). 6.33 (d. 1H). 6.35 (d, 1H). 6.44 (dd. 1H), 6.52 (t. 1H), 6.79 (m. 
1H), 6.81 (s, 1H), 6.9-7.0 (m, 7H), 7.44 (d, 1H), 7.47 (s, 1H). 

Additional examples of 3-f(3-phenoxyphenyl) f f4-substituted-3-(2- 
furanyl)-phenyIJmethyI]amino]-l,l,l-trifluoro-2-propanols are prepared by one 
skilled in the art using similar methods, as shown in Example Table 34. 



10 



Example Table 34. 3-f(3-phenoxyphenyl) [(4-substituted-3-(2-furanyi)- 
phenyl Jmethyl ]ami no]- 1 , 1 , 1 -trifl uoro-2-propanols. 



F 3 C 




SUB 



Ex. 
No. 


R SUB 


Calculated Mass 

rM+Hi + 


Observed Mass 
TM+H1 + 


593 


F 


472.1536 


472.1530 


594 


Me 


468.1787 


468.1783 



20 



25 
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EXAMPLE 595 




5 3-[(3-phenoxypheByI)[[3-(2-thienyl)phenyI]methyl]amino]- 

l,l?l-trifluoro-2-propanol 

EX-595A)Toa 1,2-dichloroethane (90 mL) solution of 3-bromobenzaldehyde 
(5.60 g, 30.3 mmol) was added 3-phenoxy aniline (5.60 g, 30.2 mmol), 

10 NaB(OAc) 3 H (8.26 g, 39.0 mmol) and acetic acid (1.8 mL, 31. mmol). The 

cloudy solution was stirred at room temperature for 1.5 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

was washed with saturated NaHCC>3 and brine, dried (MgS0 4 ) and evaporated 

to yield 10.49 g (98%) of the desired ;V-(3-phenoxyphenyl)[(3- 

15 bromophenyl)methyl]amine product as a light brown oil. ] H NMR (CDCI3) 6 

4.26 (s, 2H), 6.27 (s, 1H), 6.38 (d, 2H), 7.00 (d, 2H), 7.13 (m, 2H), 7.19 (t, 
1H), 7.26 (d, 1H), 7.30 (m, 2H), 7.38 (d, 1H), 7.96 (s, 1H). The formation of 

the desired product was monitored by the disappearance of the aldehyde peak (6 
~ 10) and the formation of the benzyl peak (5 4.26) in the 1 H NMR spectrum. 

20 

EX-595B) To a dichloromethane (15 mL) solution of amine from EX-595A 
(6.01 g, 17.0 mmol) was added 1,1,1 -trifluoro-2,3-epoxy propane (1.75 mL, 

20.3 mmol) and Yb(OTf) 3 (1.05 g, 1.69 mmol). The cloudy solution was 

stirred at room temperature for 24 h, diluted with diethyl ether, and washed with 

25 water and brine. The organic layer was dried (MgS0 4 ) and evaporated to an oil. 

Purification by flash chromatography on silica gel eluting with 3-8% ethyl acetate 
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in hexane gave an oil which was dissolved in EtOH. stripped and dried in vacuo 
to give 4.71 g (60%) of the desired 3-I(3-phenoxyphenyl)||3- 
bromophenyl]methyl]amino]-l,l,l-trifluoro-2-propanol product as a colorless 
oil. Anal, calcd. for C 22 Hi 9 NO 2 F 3 Br0.41 EtOH: C. 56.49; H, 4.46: N. 2.89. 

Found: C. 56.15; H, 4.22; N, 2.92. HRMS calcd. 466.0629 |M+H] + . found: 
466.0598. 



To adioxane (5 mL) solution of aminopropanol from EX-595B (0.38 g, 0.82 
mmol) was added 2-(tributylstannyl)thiophene (0.29 mL, 0.90 mmol) and 

Pd(PPh 3 ) 2 a 2 (0.040 g, 0.057 mmol). The mixture was heated to reflux under 
argon for 18 h. The cooled mixture was poured into a mixture of 10 % aq. KF 
and ethyl acetate and stirred 1 h. The slurry was filtered through celite. The 
organic layer was separated, washed with brine, dried (MgS0 4 ) and evaporated 
to an oil. Purification by flash chromatography on silica gel eluting with 5-15% 
ethyl acetate in hexane gave an oil which was dissolved in EtOH, stripped and 
dried in vacuo to give 0.17 g (45%) of the desired 3-|(3-phenoxy-phenyl)[{3-(2- 
thienyl)phenyl]methyl]amino]-l,l,l-trifluoro-2-propanol product as a colorless 
oil. Anal, calcd. for C 26 H 22 NO 2 F 3 S 0.62 EtOH: C, 65.69; H, 5.20; N, 2.81. 

Found: C, 65.36; H, 4.84; N, 2.81. HRMS calcd. 470.1402 |M+H1 + , found: 

470.1392. *H NMR (CDC1 3 ) 6 2.60 (br s, 1H). 3.64 (dd, 1H), 3.89 (dd, 1H), 
4.37 (m, 1H), 4.68 (s, 2H), 6.42 (dd, 1H), 6.45 (t, 1H), 6.55 (dd, 1H), 6.98 
(dd, 2H), 7.1 (m, 3H), 7.20 (t, 1H), 7.2-7.3 (m, 5H), 7.43 (s, 1H), 7.52 (d 
1H). 
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EXAMPLE 596 




3-[(3-phenoxyphenyl)[[3-(phenylmethyl)phenyl]methyl]amino]- 

l,l,l-trifluoro-2-propanol 

To a THF (4 mL) solution of 3-[(3-phenoxypheny])[|3-bromophenyl]methyl| 
10 amino]- l,l,l-trifluoro-2-propanol (0.60 g, L3 mmol) from EX-595B was 
added benzyl-magnesium bromide in THF (2.0 mL, 2.0 M, 4.0 mmol) and 

Pd(PPh3) 4 . The resulting yellow solution was refluxed under N 2 for 18 h. The 
cooled solution was poured into saturated aq. NH 4 CI, extracted with ethyl 

acetate, dried (MgS0 4 ) and evaporated to an oil. Purification by flash 

15 chromatography on silica gel eluting with 15% ethyl acetate in hexane gave an oil 
which was dissolved in EtOH, stripped and dried in vacuo to give 0.39 g (62%) 
of the desired 3-[(3-phenoxyphenyI) [[3-(phenylmethyl)phenyl] methyl JaminoJ- 
l,l,l-trifluoro-2-propanol product as a colorless oil. Anal, calcd. for 

C 29 H 26 NO 2 F 3 0.4 EtOH: C, 72.17; H, 5.77: N, 2.82. Found: C, 72.17; H, 
20 5.42; N, 2.83. HRMS calcd. 478.1994 ([M+H] + , found: 478.1984. J H NMR 

(C 6 D 6 )5 1.58 (d, 1H), 3.22 (dd, 1H), 3.46 (dd, 1H), 3.69 (s, 2H), 3.73 (m, 

1H), 4.18 (s, 2H), 6.34 (dd, 1H), 6.47 (dd, 1H), 6.53 (t, 1H), 6.8-7.1 (m 
15H). 

25 Additional examples of 3-f(3-phenoxyphenyl)[[3-(alkyU or cycloalkyl- 

)phenyl| methyllamino]-l,l,l-trifluoro-2-propanoIs are prepared by one skilled 
in the art using similar methods, as shown in Example Table 35. 
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Example Table 35. 3-[(3-phenoxyphenyl)[|3-(aIkyl- or cycloalkyl-)phenyl | 
methyl JaminoJ- 1,1,1 -trifluoro-2-propanols. 




RSLB 



Ex. 
No. 


R SUB 


Calculated 


Observed Mass 


Mass rM+Hl + 


TM+H1* 


| 597 


3-methyl butyl 


458.2307 


458.2295 


598 


2-methyl propyl 


444.2150 


444.2157 


599 


cyclopropyl 


428.1837 


428.1806 



EXAMPLE 600 



10 




15 



3-[(3-phenoxyphenyI)[[2'-(trifluoromethyl)[l,l'-biphenyl]-3- 
yI]methyl]amino]-l,l,l-trifluoro-2-propanol 

To a toluene (8 mL) solution of 3-|(3-phenoxyphenyl)|(3-bromophenyIJ 
methyl |-amino]-l,lJ-trifluoro-2-propanol (0.51 g, 1.1 mmol) from EX-595B 
was added 2-(tri-fluoromethyl)phenylboronic acid (0.33 g, 1.7 mmol) and DMF 
(3 mL). To the resulting solution was added K 2 C0 3 (0.31 g, 2.2 mmol) and 

Pd(PPh 3 ) 4 (0.060 g, 0.05 mmol). The slurry was heated to reflux under argon 



WO 00/18721 



PCTAJS99/22119 



213 

for 18 h. The cooled mixture was poured into water and extracted with ethyl 

acetate. The organic layer was washed with brine, dried (MgS0 4 ) and 

evaporated to an oil. Purification by flash chromatography on silica gel eluting 
with 20% ethyl acetate in hexane gave an oil which was dissolved in EtOH, 
5 stripped and dried in vacuo to give 0.32 g (55%) of the desired 3-[(3- 
phenoxy phenyl) [[(2 , -(trifluoromethyl)[lJ '-biphenylKS-yl ]methylJamino|- 
l,l,l-tri-fluoro-2-propanol product as a colorless oil. Anal, calcd. for 

C 29 H 23 N °2 F 6' 0 - 8 E* 01 * C > 6467 ^ H ' 493 ^ N - 2A6 ' Found: C, 64.53; H, 

4.69; N, 2.49. HRMS caJcd. 532.1711 rM+H] + , found: 532.1708. ] H NMR 

10 (C 6 D 6 ) 5 1.72 (d, 1H), 3.17 (dd, 1H), 3.46 (dd, 1H), 3.72 (m, 1H), 4.23 (s, 

2H), 6.33 (dd, 1H), 6.43 (dd, 1H), 6.52 (t, 1H), 6.82 (m, 2H), 6.9-7.1 (m, 
11H), 7.43 (d, 1H). 

EXAMPLE 601 

15 




3-[(3-phenoxyphenyl)[[3-(3-furanyl)phenyI]methyl]amiinio]- 
l,l,l-trifiuoro-2-propanol 

20 

EX-601A) To a toluene (10 mL) solution of 3-bromofuran (0.54 mL, 6.0 
mmol) was added 3-formylphenylboronic acid (1.00 g, 6.7 mmol) and DMF (4 

mL). To the resulting solution was added K2CO3 (1.85 g, 13.4 mmol) and 

Pd(PPh 3 ) 4 (0.40 g, 0.35 mmol). The slurry was heated to reflux under argon 
25 for 2 h. The cooled mixture was poured into water and extracted with ethyl 
acetate. The organic layer was washed with brine, dried (MgS0 4 ) and 
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evaporated to an oil. Purification by flash chromatography on silica gel eluting 
with 5 % ethyl acetate in hexane gave 0.10 g (10%) of the desired 3-(3- 

furanyl)benzaldehyde product as a yellow oil. MS: m/z = 173.0 |M+H1 + . 

5 EX-601B) To a 1.2-dichloroethane (3 mL) solution of the aldehyde (0.10 g, 
0.58 mmoJ) from EX-601A was added 3-phenoxyaniline (0.1 1 g, 0.59 mmol), 

NaB(OAc) 3 H (0.16 g, 0.75 mmol) and acetic acid (0.040 mL, 0.70 mmol). The 
cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

10 was washed with saturated NaHC0 3 and brine, dried (MgS0 4 ) and evaporated 

to yield 0.20 g (100%) oft the desired A^-3-phenoxyphenyl)-ff3-(3- 
furanyl)phenyl]methyl]amine product as a yellow oil which was used without 

further purification. *H NMR (CDCI3) 6 4. 1 (br s, 1H), 4.30 (s, 2H), 6.29 (d, 

1H), 6.32 (dd, 1H), 6.39 (dd, 1H), 6.66 (s, 1H), 6.95-7.05 (m, 4H), 7.2-7.5 
15 (m, 7H), 7.70 (s, 1H). The formation of the desired product was monitored by 
the disappearance of the aldehyde peak (6-10) and the formation of the benzyl 
peak (5 4.30) in the l H NMR spectrum. 

To a CH 3 CN (2 mL) solution of amine (0.20 g, 0.58 mmol) from EX -60 IB 
was added l,l,l-trifluoro-2,3-epoxypropane (0.10 mL, 1.2 mmol) and 
Yb(OTf) 3 (0.035 g, 0.056 mmol). The cloudy solution was stirred in a sealed 
flask at 40 °C. After 18 h, additional l,l,l-trifluoro-2,3-epoxypropane (0.20 
mL, 2.4 mmol) and Yb(OTf)3 (0 035 g, 0.056 mmol) were added, and the 
mixture was heated an additional 4 h, diluted with diethyl ether and washed with 
water and brine. The organic layer was dried (MgS0 4 ) and evaporated to an oil. 
Purification by flash chromatography on silica gel eluting with 10% ethyl acetate 
in hexane gave an oil which was dissolved in EtOH. stripped and dried in vacuo 
to give 0.14 g (53%) of the desired 3-|(3-phenoxyphenyl) [[3-(3- 
furanyl)phenylJmethyl]amino]-l,Ll-trifluoro-2-propanol product as a colorless 
oil, > 99% pure by HPLC analysis. Anal, calcd. for C 26 H 22 NO 3 F 3 0.3 EtOH: 
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C, 68.37; H, 5.13; N, 3.00. Found: C 68.29; H, 5.09; N, 2.99. HRMS calcd. 

454.1630 fM+H] + , found: 454.1635. *H NMR (C 6 D 6 ) 6 1.62 (d, 1H), 3.18 

(dd, 1H), 3.48 (dd, 1H), 3.74 (m, 1H), 4.22 (s. 2H), 6.32 (dd. 1H), 6.35 (m, 
1H), 6.44 (dd, 1H), 6.52 (t, 1H), 6.78 (m, 1H), 6.82 (d, 1H), 6.9-7.1 (m, 
5 9H), 7.37 (s, 1H). 

EXAMPLE 602 




10 

3-[(3-phenoxyphenyI)[[3-(l-methyl-liy.pyrrol-2-yl)phenyB] 
methyl]amino]-l,l,l-trinuoro-2-propanol 



EX-602A) To solution of N-methylpyrrole (0.97 mL, 1 1 mmol) in Et 2 0 (20 
15 mL) was added neatTMEDA (1.5 mL, 10 mmol) and 1.6 M n-BuLi in hexanes 
(6.3 mL, 10 mmol). The solution was heated to reflux under N 2 for 1 h and 

then cooled to -78 °C A 1.0 M solution of Me 3 SnCl in THF was added over 15 
min, and the resulting solution stirred for 30 min at -78 °C. After warming to 
room temperature, 3-bromo-benzaldehyde (0.70 mL, 6.0 mmol), Pd(PPh 3 ) 2 a 2 
20 (0.25 g, 0.35 mmol) and dioxane (10 mL) were added. The slurry was heated to 
reflux for 18 h. The cooled mixture was poured into a mixture of saturated KF 
and ethyl acetate and stirred 15 min. The slurry was filtered through celite. The 

organic layer was separated, washed with brine, dried (MgS0 4 ) and evaporated 

to an oil. Purification by flash chromatography on silica gel eluting with 5% 
25 ethyl acetate in hexane gave 0.45 g (24%) of the desired 3-(l-methyl-l//-pyrroI- 

2-yl)benzaldehyde product as a yellow oil. MS: mlz =186.2 fM+Hf*\ 
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EX-602B) To a 1,2-dichloroethane (10 mL) solution of aldehyde (0 45 g 2 4 
nnnd) fro m EX-602A was added 3-phenoxyaniline (0.45 \ 2 4 m m o,) 
NaB ( OAc) 3 H (0.67 g, 3.2 mmo,) and acetic acid (0.15 mL, 2.4 mmo l) The 
cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
was poured into water and extracted with dich,oromethane. The organic layer 
was washed with saturated NaHC0 3 and brine, dried (MgS0 4 ) and evaporated 

Pvr^ °n ? n S TV *° d6S,red ^ 3 *™ny.)n3-(l-methyl-,//- 
pyrro,-2-y,)pheny„methy,J amine product as a yellow oil which was used 

without further purification. l H NMR (CDCI 3 ) & 3.60 (s, 3H), 4.15 (br s 1H) 
435 ^ 2H ), 6 . 2 . 6 . 4 (m , 5H) , ^ (g JH) ? ^ ? ^ ^ ^ ' 

6H). The formanon of the desired product was monitored by the disappearance 
of the aldehyde peak (6 ~ ,0) and the formation of the benzyl peak (6 4.35) in 
ihe H NMR spectrum. 



15 



To a CH 3 CN (2 mL) solution of amine (0.67 g, ..9 mmol) f rom EX-602B 
— added ....l-.rinuoro.2.3-epoxypropa„e (0.33 mL. 3.8 mmo.) and 
Yb(OTf) 3 (0. 120 g, 0.i9 mmo,,. The cloudy soluuon as s„,red i„ a ^ flask 
a. 40 «Cf„r 1 8 h. The eooled reaction mixm,e was diluted with diethyl ether and 
20 washed with water and brine. The organic layer was dried (MgS0 4 ) and 

ZTZ" T, P ""^' im " y flaSh on silica ge, elnhng 

w«h 10% «hy, achate ,„ hexane gave an oil which was dtssolved in EtOH 
stopper, and dried m vacuo ,o give 0.57 g (66 of ^ desired ™l 

25 l™ My,)r,3<1 ^ M "-^^^ 

tnf.uoro-2-propano. product as a co.or.ess o... > 99% pure by HPLC analysis 
Ana,, calcd. for C^H^O^O.S EtOH: C, 68.10; H, 6.03; N, 5.51. 
Found: C, 68.36; H, 5.94; N. 5.65. HRMS calcd. 467 , 946 |M + H, + , found: 
4O7.1950. 'HNMR(C 6 D 6)62 .0,(d. ,H, 2.97 <s, 3H), 3.2, (dd, 1H, 3 49 
30 2. ^ * "* "~ - ~ - '»>• « «,, 
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EXAMPLE 603 



HO 





F 3 C 



Ay 



5 

3-[(3-pheeoxyphenyI)[[3-(2-pyrimidinyI)phenyl]methyl]amino] 

l,l,l-trifluoro-2-propanol 

EX-603A) To a toluene (15 mL) solution of 2-chloropyrimidine (1.00 g, 8.7 
10 mmol) was added 3-formy I phenyl boronic acid (1.42 g, 9.5 mmol) and DMF (8 

mL). To the resulting solution was added K 2 C0 3 (2.63 g, 19.0 mmol) and 

Pd(PPh 3 ) 4 (0.52 g, 0.45 mmol). The slurry was heated to reflux under argon 

for 18 h. The cooled mixture was poured into water and extracted with ethyl 

acetate. The organic layer was washed with brine, dried (MgS0 4 ) and 

15 evaporated to an oil. Purification by flash chromatography on silica gel eluting 
with 20% ethyl acetate in hexane gave 0.63 g (39%) of the desired 3-(2- 
pyrimidinyl)benzaldehyde product as a brown oil which solidified upon 

standing. MS: m/z =185.1 [M+H] + 

20 EX-603B) To a 1,2-dichloroethane (10 mL) solution of aldehyde (0.62 g, 3.4 
mmol) from EX-603A was added 3-phenoxyaniline (0.62 g, 3.4 mmol), 

NaB(OAc) 3 H (0.93 g, 4.4 mmol) and acetic acid (0.20 mL, 3.4 mmol). The 

cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
was poured into water and extracted with dichioromethane. The organic layer 

25 was washed with saturated NaHC0 3 and brine, dried (MgS0 4 ) and evaporated 

to yield 1.19 g (99%) of the desired W-(3-phenoxyphenylM[3-(2- 
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pyrimidinyl)phenyljmemyl]amine product as a brown oil which was used 
without further purification. MS: mlz = 354.2 fM+H] + . 

To a CH 3 CN (4 mL) solution of amine (1.19 g, 3.4 mmol) from EX-603B 
was added U,l-trifluoro-2,3-epoxypropan e (0.585 mL , 6.8 mmol) and 
5 Yb(OTf) 3 (0.1 12 g, 0.18 mmol). The cloudy solution was stirred in a sealed 
flask at 40 »C After 18 h, more 1,1,1 -trifluoro-2.3-epoxy propane (0.585 mL. 
6.8 mmol) and Yb(OTf)3 (0.1 12 g, 0.18 mmol) were added, and the slurry was 
heated an additional 4 h. The cooled reaction mixture was diluted with diethyl 
ether and washed with water and brine. The organic layer was dried (MgS0 4 ) 
10 and evaporated to an oil. Purification by silica gel flash chromatography elutin. 
w.th 25% ethyl acetate in hexane gave an oil which was dissolved in EtOH 
concentrated and dried in vacuo to give 0.33 g (21%) of the desired 3-|(3- 

phenoxyphenyl)[f3-(2-pyrimidinyI)phenyl]methyl]amino]-I,lJ-trifluoro-2- 
propanol product as a pale yellow oil, > 99% pure by HPLC analysis. Anal. 

calcd.forC 26 H 22 N 3 O 2 F 3 .0.5 EtOH: C, 66.39: H, 5.16; N, 8.60. Found: C, 
66.26; H, 4.85; N, 8.60. HRMS calcd. 466.1742 [M + H1 + , found: 466.1724. 
J H NMR (C 6 D 6 ) 6 2.28 (br s, 1H), 3.27 (dd. 1H), 3.50 (dd, 1H), 3.78 (m, 
1H), 4.26 (m, 2H), 6.08 (t, 1H), 6.39 (dd, 1H), 6.52 (t, 1H), 6.75 (m 1H) 
6.9-7.0 (m, 6H), 7.18 (t, 1H), 8.12 (d, 2H), 8.58 (s, 1H), 8.66 (d, 1H). 
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EXAMPLE 604 




5 3-[(3-phenoxyphenyl)[[3-(2-furanyl)-4-(4-morpholinyI)phenyl] 
methyI]amino]-l,l,l-trifluoro-2-propanol 

EX-604A) To a pyridine (15 mL) solution of 3-bromo-4-fluorobenzaldehyde 

(1.0 g, 4.9 mmol) was added morpholine (0.5 mL, 5.7 mmol) and K 2 C0 3 

10 (0.69 g, 5.0 mmol), and the slurry was refluxed for 18 h. The solvent was 
removed, and the residue was partitioned between ethyl acetate and water. The 

organic layer was separated, dried (MgS0 4 ) and evaporated to a yellow oil. 

Purification by flash chromatography on silica gel eluting with 15 % ethyl acetate 
in hexane gave 0.77 g (58 %) of the desired 3-bromo-4-(4- 

15 morpholinyl)benzaldehyde product as an white solid. l H NMR (CDC1 3 ) 5 3.18 

(m, 4H), 3.90 (m, 4H), 7.10 (d, 1H), 7.78 (d, 1H), 8.07 (s, 1H), 9.83 (s, 
1H). 

EX-604B) To a dioxane (8 mL) solution of the aldehyde from EX-604A 
20 (0.77 g, 2.8 mmol) was added 2-(tri butyl stannyl)furan (1.07 mL, 3.42 mmol) 

and Pd(PPh 3 ) 2 a 2 (0.12 g, 0.17 mmol). The mixture was heated to reflux 

under argon for 18 h. The cooled mixture was poured into a mixture of saturated 
aq. KF and ethyl acetate and stirred 3 h. The slurry was filtered through celite. 

The organic layer was separated, washed with brine, dried (MgS0 4 ) and 

25 evaporated to a yellow oil. Purification by silica gel flash chromatography 
eluting with 20 % ethyl acetate in hexane gave 0.61 g (84%) of the desired 3-(2- 
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furanyl)-4-(4-morpholinyI)benzaldehyde product as a yellow oil. MS: mlz = 
258.1 [M+H] + 

To a 1,2-dichloroethane (6 mL) solution of aldehyde (0.59 g, 2.0 mmol) from 
5 EX-604B was added 7V-(3-phenoxyphenyl)-3-amino- 1.1,1 -trifluoro-2- 

propanol (0.50 g, 1.9 mmol), NaB(OAc) 3 H (0.52 g, 2.5 mmol) and acetic acid 

(0.12 mL. 2.1 mmol). The cloudy solution was stirred at room temperature for 
18 h. The reaction mixture was poured into water and extracted with 

dichloromethane. The organic layer was washed with saturated NaHC0 3 and 

10 brine, dried (MgS0 4 ) and evaporated to give an oil. Purification by flash 

chromatography on silica gel eluting with 15 % ethyl acetate in hexane gave 0.25 
g (25 %) of the desired 3-|(3-phenoxyphenyl)L|3-(2-furanyl)-4-(4- 
morpholinyl)phenyljmethyl]amino]-l,l.l-trifluoro-2propanol product as a 

white foam, > 99% pure by HPLC analysis. Anal, calcd. for C 30 H 29 N2O 4 F3: 

15 C, 66.91; H, 5.43; N, 5.20. Found: C, 66.54; H, 5.67; N, 5.02. HRMS: 

calcd. 539.2187 [M+H] + , found: 539.2158. *H NMR (C 6 D 6 ) 6 1.73 (d, 1H), 

2.55 (m, 4H), 3.23 (dd, 1H), 3.50 (dd, 1H), 3.52 (m, 4H), 3.75 (m, 1H), 4.25 
(s, 2H), 6.21 (dd, 1H), 6.36 (dd, 1H), 6.34 (dd, 1H), 6.56 (t, 1H), 6.69 (d, 
1H), 6.8 (m, 2H), 6.9-7.0 (m, 5H), 7.09 (t. 1H), 7.22 (d, 1H), 7.34 (d, 1H). 

20 

EXAMPLE 605 




3-[(3-phenoxyphenyl)[[3-(2-pyrimidinyloxy)phenyl]methyI] 
amino]-l,l,l-trifluoro-2-propanol 

25 

EX-605A) A slurry of 3-hydroxybenzaldehyde (1.22 g, 10 mmol), 2- 
chloropyrimidine (1.14 g, 10 mmol) and K 2 C0 3 (1.65 g, 12 mmol) in DMSO 
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(20 mL) was heated to 100 °C for 1 h. The cooled mixture was poured into 
water and extracted with Et 2 0- The organic layer was washed with 2.5 N 

NaOH, 1 N HC1, saturated NaHC0 3 and brine, dried (MgS0 4 ) and evaporated 

to yield 1.42 g (71 %) of the desired 3-(2-pyrimidinyl-oxy)benzaldehyde product 

5 as a white solid which was used without further purification. *H NMR (C 6 D 6 ) 6 

7.12 (t, 1H), 7.54 (m, 1H), 7.66 (t, 1H), 7.78 (m, 1H), 7.83 (m, 1H), 8.64 (d, 
2H), 10.05 (s, 1H). 

To a 1 ,2-dichloroethane (10 mL) solution of aldehyde (0.56 g, 2.8 mmol) from 
10 EX-605A was added N-(3-phenoxyphenyI)-3-amino-l,l,l-trifluoro-2- 

propanol (0.83 g, 2.8 mmol), NaB(OAc) 3 H (0.77 g, 3.6 mmol) and acetic acid 

(0.84 mL, 15 mmol). The cloudy solution was stirred at room temperature for 18 
h. The reaction mixture was poured into water and extracted with 

dichloromethane. The organic layer was washed with saturated NaHC0 3 and 

15 brine, dried (MgS0 4 ) and evaporated to give an oil. Purification by flash 

chromatography on silica gel eluting with 2 % methanol in CH 2 Cl2 8 ave an 
which was dissolved in EtOH. stripped and dried in vacuo to give 0.28 g (21 %) 
of the desired 3-[(3-phenoxyphenyl)H3-(2-pyrimidinyloxy)phenyl]- 
methyllamino]-l,l,l-trifluoro-2-propanol product as a colorless oil, > 99% pure 

20 by HPLC analysis. Anal, calcd. for C 26 H22N3O 3 F3-0.4 EtOH: C, 64.39; H, 

4.92; N, 8.41. Found: C, 64.22; H, 4.87; N, 8.53. HRMS calcd. 482.1692 

[M+H] + , found: 482.1698. *H NMR (C 6 D 6 ) 6 3.12 (d, 1H), 3.16 (dd, 1H), 

3.49 (d, 1H), 3.79 (m, 1H), 4.12 (dd, 1H), 5.88 (t, 1H), 6.31 (dd, 1H), 6.41 
(dd, 1H), 6.51 (t, 1H), 6.65 (t, 1H), 6.80 (t, 1H), 6.85-7.05 (m, 8H), 7.82 (d, 
25 2H). 



30 
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EXAMPLE 606 




3-[(3-phenoxyphenyl)[([l,l'-biphenyl]-3-ylmethyI)amino]- 
l,l,l-trifluoro-2-propanol 

EX-606A) To an ethylene glycol dimethyl ether (10 mL) solution of 3-bromo- 
benzaldehyde (0.63 mL, 5.4 mmol) was added phenylboronic acid (0.73 g, 6.0 

mmol), 2 M Na 2 C0 3 (10 mL) and Pd(PPh 3 ) 4 (0.35 g, 0.30 mmol). The slurry 
was heated to reflux under argon for 18 h. The cooled mixture was poured into 
water and extracted with ethyl acetate. The organic layer was washed with brine, 
dried (MgS0 4 ) and evaporated to an oil. Purification by flash chromatography 
on silica gel eluting with 15 % ethyl acetate in hexane gave 0.77 g (98%) of the 
desired [<l,r-biphenyl)-3-yI]-carboxaldehyde product as a colorless oil which 
solidified upon standing. *H NMR (C 6 D 6 ) 6 7.45 (m, 3H), 7.65 (m, 3H), 7.70 
(dd, 2H), 8.15 (m, 1H), 10.13 (s, 1H). 

EX-606B) To a 1,2-dichloroethane (12 mL) solution of aldehyde (0.77 g, 4.2 
mmol) from EX- 606 A was added 3-phenoxyaniline (0.78 g, 4.2 mmol), 
NaB(OAc) 3 H (1.16 g, 5.5 mmol) and acetic acid (0.25 mL, 4.2 mmol). The 
cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 
was washed with saturated NaHC0 3 and brine, dried (MgS0 4 ) and evaporated 
to yield 1.49 g (100%) of the desired JV-(3-phenoxyphenyl)(| l,r-biphenyl]-3- 
ylmethyl)amine product as a colorless oil which was used without further 
purification. l H NMR (CDCI 3 ) 6 4.35 (s, 2H), 6.35 (m, 2H), 6.44 (d, 1H), 
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6.97 (d, 2H), 7.05 (t, 1H), 7.12 (t, 1H), 7.3-7.4 (m, 7H), 7.49 (d, 1H), 7.56 
(m, 3H). The formation of the desired product was monitored by the 

disappearance of the aldehyde peak (6 ~ 10) and the formation of the benzyl peak 
(6 4.35) in the *H NMR spectrum. 

5 

To a CH 3 CN (4 mL) solution of amine (1.48 g, 4.2 mmol) from EX-606B 

was added l,l,l-trifluoro-2,3-epoxypropane (0.475 mL, 5.5 mmol) and 

Yb(OTf>3 (0.26 g, 0.42 mmol). The cloudy solution was stirred in a sealed 

flask at 40 °Cfor 18 h. The cooled reaction mixture was diluted with diethyl 

10 ether and washed with water and brine. The organic layer was dried (MgS0 4 ) 

and evaporated to an oil. Purification by flash chromatography on silica gel 
eluting with 10% ethyl acetate in hexane gave an oil which was dissolved in 
EtOH, stripped and dried in vacuo to give 0.65 g (34%) of the desired 3-1(3- 
phenoxyphenyl)[([l,r-biphenyl]-3-ylmethyI)amino]-l,l ,1 -trifluoro-2-propanol 
15 product as a colorless oil which solidified upon standing, > 99% pure by HPLC 

analysis. Anal, calcd. for C^gf^NC^ 0.05 CH 2 C1 2 : C. 72.03; H, 5.19; N, 
2.99. Found: C, 71.67; H, 5.10; N, 2.94. HRMS calcd. 464.1837 [M+H1 + , 

found: 464.1834. *H NMR (C 6 D 6 ) 6 1.43 (d, 1H), 3.17 (dd, 1H), 3.46 (dd, 

1H) 3.70 (m, 1H), 4.26 (s, 2H), 6.32 (dd, 1H), 6.44 (dd, 1H), 6.52 (t, 1H), 
20 6.77 (m, 1H), 6.85-6.95 (m, 5H), 7.1 (m, 3H), 7.16 (t, 2H), 7.26 (s, 1H), 
7.27 (d, 1H), 7.40 (dd, 2H). 

25 
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3-[(3-phenoxyphenyl)[[3.cyclopentylphenyl]methyI]amino]. 
1,1,1 -trifluoro-2-propanol 

EX-607A) To a 1,2-dichloroethane (12 mL) solution of 3- 
cyclopentylbenzaJdehyde (0.69 g, 4.0 mmol; P. L. Ornstein et al., J. Med 
Chem. 1998, 41, 358-378) was added 3-phenoxyaniIine (0.73 g, 4.0 mmol), 
NaB(OAc) 3 H (1.08 g, 5.1 mmol) and acetic acid (0.24 mL, 4.2 mmol). The 
cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 
was washed with saturated NaHC0 3 and brine, dried (MgS0 4 ) and evaporated 
to an oil. Purification by flash chromatography on silica gel eluting with 10% 
ethyl acetate in hexane gave 0.30 g (22 %) of the desired /V-(3-phenoxyphenyl)- 
[f3-cyclopentylphenyl]methyIJamine product as a colorless oil. J H NMR 
(CDd 3 )6 1.55 (m, 2H), 1.63 (m, 2H), 1.78 (m, 2H), 2.02 (m, 2H), 2.94 (m, 
1H), 4.10 (m, 1H), 4.22 (m, 2H), 6.35 (m, 3H), 7.0-7.2 (m, 10H). The 
formation of the desired product was monitored by the disappearance of the 
aldehyde peak (6 ~ 10) and the formation of the benzyl peak (6 4.22) in the *H 
NMR spectrum. 

To a CH 3 CN (0.9 mL) solution of amine (0.30 g, 0.87 mmol) from EX-607A 
25 was added l,l,l-trifluoro-2,3-epoxypropane (0.15 mL, 1.7 mmol) and 
Yb(OTf) 3 (0.080 g, 0.13 mmol). The cloudy solution was stirred in a sealed 
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flask at 50 °C for 18 h. The cooled reaction mixture was diluted with diethyl 

ether and washed with water and brine. The organic layer was dried (MgSC^) 

and evaporated to an oil. Purification by flash chromatography on silica gel 
eluting with 10% ethyl acetate in hexane gave an oil which was dissolved in 
5 EtOH, stripped and dried in vacuo to give 0.19 g (48 %) of the desired 3-1(3- 
phenoxyphenyl)[[3-cyclopentylphenyI]methyI jaminoj- 1,1,1 -trifluoro-2-propanoI 
product as a colorless oil which solidified upon standing, > 99% pure by HPLC 

analysis. Anal, calcd. for C 27 H 28 NO 2 F3-0.4 EtOH: C, 70.45; H, 6.47; N, 
2.96. Found: C, 70.21; H, 6.39; N, 2.94. HRMS calcd. 456.2150 [M+H] + , 

10 found: 456.2143. *H NMR (C 6 D 6 ) 5 1.43 (m, 4H), 1.58 (m, 2H), 1.62 (d, 

2H), L85 (m, 2H), 2.71 (m, 1H), 3.22 (dd, 1H), 3.49 (dd, 1H), 3.73 (m, 
1H), 4.26 (s, 2H), 6.35 (dd, 1H), 6.43 (dd, 1H), 6.55 (t, 1H), 6.8 (m, 2H), 
6.95-7.05 (m, 8H). 

15 EXAMPLE 608 




3-[(3-phenoxyphenyI)[[3-(tetrahydro-2-furanyl)phenyl] 
20 methyl]amino]-l,l,l-trifluoro-2-propanol 

EX-608A) Trifluoromethanesulfonic anhydride (2.0 mL, 11.9 mmol) was 
added dropwise over 5 minutes to a slurry of 3-hydroxybenzaldehyde (1.11 g, 
9.09 mmol) in dichloromethane (40 mL) at -78 °C To this slurry was added 
25 neat N,Af-di-isopropyl-ethylamine (2.4 mL, 13.8 mmol) dropwise over 5 min, 
and the resulting yellow solution was allowed to warm to room temperature. 
After 30 min at room temperature, the dark solution was diluted with 

dichloromethane and washed with 2.5 N NaOFL 1 N HCK saturated NaHCO^ 
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and brine. The organic layer was dried (MgS0 4 ) and evaporated to give a red 
oil. Purification by flash chromatography on silica gel eluting with 10 % ethyl 
acetate in hexane gave 1 .70 g (74%) of the desired triflate ester product as a pale 
yellow oil. MS: m/z = 254 rM+H] + . 

EX-608B) To a mixture of Pd 2 (dba) 3 (120 mg, 0.13 mmol) and P(o-tolyl) 3 
(150 mg, 0.50 mmol) in toluene (15 mL) was added the triflate ester from EX- 
608 A (1.70 g, 6.7 mmol), A^Ar-di-isopropylethylamine (3.50 mL, 20.1 mmol) 
and 2,3-dihydrofuran (2.53 mL, 33.5 mmol). The solution was heated to 70 «C 
in a sealed flask under argon for 1 8 h. The cooled solution was then diluted with 
ethyl acetate and washed with water, 1 N HC1, saturated NaHC0 3 and brine. 
The organic layer was dried (MgS0 4 ) and evaporated to give a red oil. The 
major product was isolated by flash chromatography on silica gel eluting with 
10% ethyl acetate in hexane and gave 0.72 g (62 %) of the desired 3-(dihydro-2- 
furanyl)benzaldehyde product as a cloudy yellow oil. MS: m/z = 175.1 
15 [M+H] + . 

EX-608C) A THF (15 mL) solution of the aldehyde from EX-608B (0.70 g, 
4.0 mmol) and 2,6-lutidine (0.46 mL, 4.0 mmol) was stirred in a hydrogen 
atmosphere (50 psi) in the presence of 10% Pd/C (0.29 g) for 18 h at room 
20 temperature. The slurry was filtered through celite, and the solvent was 
removed. The residue was taken up in ethyl acetate and washed with 1 N HCI 
and brine. The organic layer was dried (MgS0 4 ) and evaporated to give 0.50 g 

(70 %) of the desired 3-(tetrahydro-2-furanyl)phenylmethanol product as a 
yellow oil. The formation of the desired product was monitored by the 
25 disappearance of the aldehyde (6 ~ 10) and olefin peaks in the ] H NMR 
spectrum. 

EX-608D) A slurry of the phenylmethanol product from EX-608C (0.50 g, 
2.8 mmol) and Mn0 2 (2.10 g, 24.3 mmol) in dichloromethane (15 mL) was 
30 refluxed for 3 h. The slurry was filtered through celite, and the filtrate was 
evaporated to a yellow oil. Purification by flash chromatography on silica gel 
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eluting with 10% ethyl acetate in hexane gave 0.19 g (45%) of the desired 
aldehyde product as a pale yellow oil. GCMS: mlz = 177 [M+H) + . 



EX-608E) To a 1,2-dichloroethane (4 mL) solution of the aldehyde (0.19 g, 
5 1.1 mmol) from EX-608O was added 3-phenoxyaniline (0.20 g, 1.1 mmol), 

NaB(OAc) 3 H (0.30 g, 1.4 mmol) and acetic acid (0.065 mL, 1.1 mmol). The 

cloudy solution was stirred at room temperature for 3 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

was washed with saturated NaHC0 3 and brine, dried (MgS0 4 ) and evaporated 

10 to yield 0.32 g (84%) of the desired A^3-phenoxyphenyl)-[[3-(tetrahydro-2- 
furanyl)phenyl]methyl]amine product as a yellow oil which was used without 
further purification. The formation of the desired product was monitored by 
TLC. 

15 To a CH 3 CN (1 mL) solution of the amine (0.32 g, 0.93 mmol) from EX- 

608E was added 1,1,1 -trifluoro-2,3-epoxypropane (0.24 mL, 2.8 mmol) and 

Yb(OTf) 3 (0.115 g, 0.18 mmol). The cloudy solution was stirred in a sealed 

flask at 40 °Cfor 18 h. The cooled reaction mixture was diluted with diethyl 

ether and washed with water and brine. The organic layer was dried (MgS0 4 ) 

20 and evaporated to an oil. Purification by flash chromatography on silica gel 
eluting with 15% ethyl acetate in hexane gave an oil which was dissolved in 
EtOH, stripped and dried in vacuo to give 0.13 g (30%) of the desired 3-[(3- 
phenoxyphenyl)[[3-(tetrahydro-2-furanyl)phenyI]methyl]amino]-l ,1 , 1 -trifluoro- 

2-propanol product as a colorless oil. Anal, calcd. for C26H 2 6NO 3 F 3 0.5 

25 EtOH: C, 67.33; H, 6.04; N, 2.94. Found: C, 67.49; H, 6.08; N, 2.91. HRMS 

calcd. 458.1943 [M+H] + , found: 458.1937. *H NMR (C 6 D 6 ) S 0.45 (d, 1H), 

1.43 (m, 3H), 1.79 (m, 1H), 1.99 (m, 1H), 3.24 (m, 1H), 3.43 (m, 1H), 3.76 
(m, 2H), 4.24 (s, 2H), 4.60 (t, 1H), 6.35 (m, 1H), 6.43 (dd, 1H), 6.54 (dd, 
1H), 6.8 (m, 2H), 6.9-7.0 (m, 7H), 7.15 (d, 1H). 

30 
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EXAMPLE 609 




5 4 - [3 -»f 3 -( 1 ' 1 ' 2 '2-tetranuoroethoxy)phenyl]methylJ(3,3,3- 
trinuoro.2-hvdroxypropyl)anii n o]phe n oxy]phenol 

A 1,2-dichloroethane (4 mL) solution of AM(4-methoxyphenoxy)phenyl]-3-[r3- 
(1,1 ,2,2-tetrafluoroethoxy)phenyl ]methyl]amino]-l ,1 , J -trifluoro-2-propanol 

10 (0.33g, 0.62 mmol) and boron tri bromide-methyl sulfide complex (2.5 mL, 1 .0 
M in CH 2 a 2 , 2.5 mmol) was refluxed for 8 h under argon. The reaction was 
diluted with B 2 Oand washed with water, 1 N NaOH and saturated aq. NH 4 C1. 
The organic layer was dried (MgS0 4 ) and evaporated to give a red oil. 
Purification by flash chromatography on silica gel eluting with 30% ethyl acetate 

15 ,n hexane gave an oil which was dissolved in EtOH, stripped and dried in vacuo 
to g,ve 0.082 g (25%) G f the desired 4-|3-U|3-(l 1 2 2- 
tetrafluoroethoxy)phenyHmethyll(3,3,3-trifluoro-2-hydroxy P ropyl)amino] 
phenoxy]phenol product as a light red oil. Anal, calcd. for C2 4 H 2() NO 4 F r 0.35 

EtOH 0.65 H 2 Or C, 54.21; H, 4.31; N, 2.56. Found: C, 54.20; H, 4.30; N, 
20 2.55. HRMS calcd. 520.1359 |M + H] + , found: 520.1325. l H NMR (C 6 D 6 ) 6 
1-96 (d, 1H), 3.09 (dd, 1H), 3.43 (dd, 1H), 3.74 (m, 1H), 4.10 (s, 2H) 4 52 
(s, 1H), 5.09 (tt, 1H), 6.17 (dd, 1H), 6.4 (m, 4H), 6.66 (d, 1H), 6.8-6.9 (m, 
6H). 



25 
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EXAMPLE 610 




5-(trifluoromethyl)oxazoIMine 

A toluene solution (5 mL) of 3-(l,l,2,2-tetrafluoroethoxy)benzaldehyde (0.45 g, 
2.0 mol)and A^-(3-phenoxyphenyl)-3-amino-l,l,l-trifluoro-2-propanol (0.60 g, 

10 2.0 mmol) was refluxed in the presence of molecular sieves and Znl 2 (-5 mg) 

for 18 h under N^- The reaction mixture was filtered to remove the sieves, and 

the filtrate was diluted with ethyl acetate. The organic layer was washed with 

brine, dried (MgS0 4 ) and evaporated to give 0.92 g (92%) of the desired 3-(3- 

phenoxyphenyl)-2-f3-(l,l,2,2-telrafluoro-ethoxy)phenyl]-5-(trifluoromethyl) 
15 oxazolidine product as a colorless oil. The formation of the desired product was 

monitored by the disappearance of the aldehyde peak (6 - 10) in the ] H NMR 
spectrum. HRMS calcd. 502.1253 [M+H] + , found: 502.1220. 



20 
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EXAMPLE 611 



F 3 C 




,°CF 3 



CF 3 



4-[bis-[[3-(trifluoromethoxy)phenyl]methyl]amino]- 
l,l,l-trifIuoro-2-butanol 



10 



15 



20 



25 
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EX.611A)The2-hydroxy-l,l,l-trifluorobutyronitrile (5.0 g, 36 mmol; H. C. 
Brown et al. 7. Org. Chem. 60, 41-46, 1995) was added slowly to a stirred 

suspension of LiAlH 4 (1 .7 g, 43.7 mmol) in 8 mL of dry diethyl ether at 0-5 °C. 

The mixture was stirred at this temperature for 30 min, heated for 45 min, then 
stirred at room temperature for 2 h. The reaction mixture was quenched with 

5.5 mL of aq. sat. Na 2 S04 and stirred for 1 h. The mixture was filtered through 

a celite pad, and the pad was washed with ether. The filtrate and ether washings 
were collected and evaporated to give 4.2 g (82%) of crude 4-amino-2-hydroxy- 
1,1,1-trifluorobutane product as a brownish solid. HRMS calcd. for 

C 4 H 8 NOF 3 : 144.0636 [M+H] + , found 144.0622. 

The 4-amino-2-hydroxy-l,l,l-trifluorobutane (0.57 g, 4 mmol) from EX- 
611 A and 3-(trifluoromethoxy)benzyl bromide (2.04 g, 8.0 mmol) were 
dissolved in 10 mL of anhydrous ethanol. Potassium carbonate (1.10 g, 8 
mmol) was added, and the mixture was heated to reflux for 3 days, at which 
time HPLC analysis indicated the formation of product, as confirmed by MS. 
The reaction mixture was quenched with water and extracted with ether. The 

ether layer was washed with water and brine, then dried over MgS0 4 , and 

evaporated to give crude product, which was purified by flash column 
chromatography on silica gel eluting with 1:10:0.01 to 1:7:0.01 of ethyl 
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acetate:hexane:ammonium hydroxide to give 0.53 (27%) of the desired 4-|bis- 
f ( 3-(tri -fl uoromethoxy )phenyl ] methyl ]ami no]- 1,1,1 -trifl uoro-2-butanol product 

as a yellow oil. *H NMR (CDCI 3 ) 5 7.37 (t, 2H), 7.23 (d, 2H), 7.14 (d, 4H), 

5.68 (bs, 1H), 3.98 (m, 1H), 3.76 (d, 2H), 3.45 (d, 2H), 2.78 (dd, 2H), 1.90 

5 (m, 1H), 1.83 (m, 1H). 19 F NMR (CDC1 3 ) 6 -58.27 (s, 6F), -80.54 (d, 3F). 

HRMS calcd. for C 20 H 18 NO 3 F 9 : 492.1221 TM+H] + , found: 492.1 184. 



10 



EXAMPLE 612 




F 3 C 



N , A^-dimethyl-3-[[(3-phenoxyphenyl)(3,3,3-trifIlooro- 
2-hydroxypropyl)amioo]methyl]benzamide 



15 EX-612A) Methyl 3-(bromomethyI)benzoate (7.2 g, 0.031 mol) was added 
dropwise to a solution of 3-phenoxy aniline (20.5 g, 0.1 1 mol) in 160 mL of 
cyclohexane. The reaction mixture was refluxed overnight then cooled to room 
temperature and diluted with water and methylene chloride. The layers were 
separated, and the aqueous layer was extracted with methylene chloride. The 

20 combined organic layers were washed with brine, dried over Na 2 S0 4 , and 

concentrated in vacuo to give a dark oil. The crude product was purified by 
reverse phase HPLC eluting with 20% to 90% acetonitrile in water to afford 6.2 
g (59%) of the desired methyl 3-[[(3-phenoxyphenyl)aminojmethyl] benzoate 

product as a yellow oil. ESMS m/z = 334 [M+H] + 

25 

EX-612B) To a mixture of methyl 3-[[(3- 
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phenoxyphenyl)aminoJmethylJbenzoate (6.2 g, 0.019 mol) from BX-612A and 
Ll,l-trifluoro-2,3-epoxy propane (8.58 g, 0.077 mol) in 12 mL of acetonitrile 
was added ytterbium (III) trifluoromethanesulfonate (1.2 g, 0.0019 mol). The 
resulting mixture was heated at 50 °C in a sealed glass tube for 18 h. The 
5 reaction mixture was cooled to room temperature, then diluted with water and 
methylene chloride. The aqueous layer was extracted with methylene chloride. 

The organic layers were combined, dried over MgS0 4 , and concentrated in 

vacuo. The crude product was purified by column chromatography on silica gel 
eluting with 1:9 ethyl acetate in hexane to afford 8.0 g (96%) of the desired 
10 methyl 3-[[(3-phenoxy-phenyl)(3,3,3-trifluoro-2-hydroxypropyl)amino]methyl] 
benzoate product as a yellow oil. Anal, calcd. for C24H22F3NO4- 1.4 H 2 Q C, 
61.25; H, 5.31; N, 2.98. found: C, 61.52; H, 5.06; N, 2.89. HRMS calcd.: 
446.1579 [M+H] + , found: 446.1596. *H NMR (CDCI3) 5 7.28 (m, 4H), 7.14 

(t, 1H), 7.07, (m, 3H), 7.00 (s, 1H), 6.94 (d, 2H), 6.46 (dd, 1H), 6.38 (dd, 
15 1H), 6.35 (t, 1H), 5.84 (t, 1H), 4.60 (t, 2H), 4.36 (m, 1H), 3.82 (d, 1H), 3.48 

(m, 1H), 2.51 (s, 1H). 19 F NMR (CDCI3) 6 -79.0 (d, 3F). 

To a solution of N, TV-dimethylamine hydrochloride (525 mg, 0.0064 mol) in 3.0 

mL of toluene at -40 °C was added dropwise a 2.0 M solution of 

20 trimethylaluminum in toluene (3.2 mL, 0.0064 mol) over 15 min. The reaction 
mixture was wanned to room temperature and stirred for 2 h. To a solution of 
methyl 3-[[(3-phenoxyphenyI)(3,3,3-trifluoro-2-hydroxypropyl)aminol methyl] 
benzoate (209 mg, 0.00047 mol) from EX-612B in 2.5 mL of toluene at -10 

°C was slowly added the (N, A^-dimethylamino)-chloromethylaluminum reagent 
25 (850 jxL, 0.00085 mol). The reaction mixture was warmed to room temperature 
then heated at 40 °C overnight. The reaction mixture was cooled to room 
temperature, then diluted with ethyl acetate and quenched with 10% aqueous 
potassium hydrogen phosphate. The organic layer was dried over MgS0 4 and 

concentrated in vacuo. The crude product was purified by column 
30 chromatography on silica gel eluting with 2:3 ethyl acetate in hexane to afford 
195 mg (91%) of the desired A^A^dimethyI-3-[[(3-phenoxyphenyI)(33,3- 
trifluoro-2-hydroxy propyl) aminolmethyll-benzamide product as a pale yellow 
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solid. Anal, calcd. for C25H25F3N2O3 O.5 H 2 0: C, 64.23: H, 5.61; N, 5.99. 
Found: C, 64.49; H, 5.77; N, 5.85. HRMS calcd. 459.1896 [M+H] + found: 

458.1887. l H NMR (C 6 D 6 ) 6 7.0 1 -6.95 (m, 3H), 6.92-6.87 (m, 5H), 6.79 (t. 
1H), 6.46 (s, 1H), 6.37 (t, 2H), 4.91 (bs, 1H), 4.26 (s, 2H), 4.10 (bq, 1H). 
3.84 (dd, 1H), 3.38 (dd, 1H), 2.53 (bs, 3H), 2.14 (bs, 3H). 19 F NMR (C 6 D 6 ) 
6 -78.69 (d, 3F). 



10 



Additional examples of N , Af-dialkyl- and Ar,N-cycIoalkyl-3-[l(3- 
phenoxy-phenyl )-(3 ,3 ,3 -trifl uoro-2-hy droxy propyl )ami no Jmethyl j benzamides 
can be prepared by one skilled in the art using similar methods, as shown in 
Example Table 36. 



15 



Example Table 36. N, N-dialkyl- and N, yV-cycloalkyl-3-[j(3-phenoxyphenyI) 
(3,3,3-trifluoro-2-hydroxypropyl)amino]methyl]benzamides. 



F3C 



OH 



-Out- 




R 



SUB2 



Ex. 
No. 


R SUB1 


R SUB2 


Calculated 


Observed Mass 


Mass rM+Hl + 


fM+Hl + 


613 


methyl 


ethyl 


473.2052 


473.2055 


614 


methyl 


propyl 


487.2209 


487.2193 


615 


methyl 


butyl 


501.2365 


501.2357 


616 


-(CH2CH2CH2CH2)- 


485.2052 


485.2057 



20 
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EXAMPLE 617 




a,a.di m ethyI-3-[[(3.phenox y phenyI)(3,3,3-trinuoro. 
2-hydroxypropyl)amino]methyl]ben2eneincthanol 

To a solution of methyl 3-r[(3-phenoxyph e nyl)(3,3.3-trifluoro-2-hydroxy- 
10 propyl)amino]methyl]benzoate (218 mg, 0.00049 mol) in 0.7 mL of 
tetrahydrofuran at 0 °C was slowly added a 3.0 M solution of methylmagnesium 
chloride in THF (650 »L, 0.0020 mol). The reaction mixture was warmed to 
room temperature, stirred for 2 h, then diluted with diethy. ether and quenched 
w,th saturated aqueous ammonium chloride. The aqueous layer was extracted 
15 with dichloromethane, and the combined organic layers were dried over MgS0 4 
and concentrated in vacuo. The crude product was purified by column 
chromatography on silica gel eluting with 1:4 ethyl acetate.hexane to afford 174 
mg (80%) of the desired «^-dimethy.-3- [ f(3-phenoxy-phenyl)(3,3,3-trifluoro- 
2-hydroxypropyl) amino]methy„benzenemethano. product as a slightly yellow 
20 oil. Anal, calcd. for C 25 H 26 F 3 NO 3 .0.5 H 2 G: C, 66.07; H, 5.99; N, 3.08. 
found: C, 66.12; H, 6.34; N, 2.92. HRMS calcd. 466.1943 [M + H] + , found: 
446.1938. 1 HNMR(CDa 3 )5 7.34( s , IH), 7.32-7.21 (m, 4H), 7.13 (t, IH) 
7.09-7.01 (m, 2H), 6.94 (d, 2H), 6.50 (d, IH), 6.41 (s, IH) 6 37 (d im 
4-61 (s, 2H), 4.27 (bt, IH), 3.81 (appd, IH), 3.53 (dd, IH), 3 33 £ J") 
25 1.96 (bs, IH), 1.51 (s, 6H). ,9 F NMR (CD0 3 ) 6 -78.88 (d, 3F). 
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EXAMPLE 618 





OH 



10 



15 



20 



25 
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3-[[(3-phenoxyphenyl)(3,3,3-triIFJuoro-2-hydroxypropyI) 
amino]nnethyl]benzenemethanol 

To a solution of methyl 3-[[(3-phenoxy phenyl )(3, 3, 3-trifl uoro-2-hydroxy- 
propyI)amino]methyIjbenzoate (197 mg, 0.00044 mol) in 2.0 mL of 

dichJoromethane at -40 °C was slowly added a 1.0 M solution of lithium 

aluminum hydride in THF (1.1 mL, 0.0011 mol). The reaction mixture was 

stirred at -40 °C for 1 h, then diluted with ethyl acetate and quenched with water. 

The organic layer was dried over MgS0 4 and concentrated in vacuo. The crude 

material was determined to contain a significant amount of unreacted starting 
materia] by HPLC at this stage. The crude material was resubjected to the 
reaction conditions using 2 mL of anhydrous tetrahydrofuran and 1 .0 M lithium 

aluminum hydride (1.3 mL, 0.0013 mol) at -40 °C for 1 h ? then diluted with 

ethyl acetate and quenched with water. The aqueous layer was extracted with 

ethyl acetate, and the combined organic layers were dried over MgS0 4 and 

concentrated in vacuo. The crude product was purified by column 
chromatography on silica gel eluting with 2:3 ethyl acetate: hexane to afford 99 
mg (54%) of the desired 3-[[(3-phenoxyphenyl)-(3,3,3-trifluoro-2- 
hydroxypropyl)amino]methyl]benzenemethanol product as a white solid. Anal. 

calcd. for C 2 3H 22 F 3 N0 3 : C, 66.18; H, 5.31; N, 3.36. Found: C, 65.98; H, 
5.39; N, 3.22. HRMS calcd. 418.1630 [M+H] + , found: 418.1636. *H NMR 
(C 6 D 6 ) 5 7.08-6.92 (m, 8H), 6.89-6.80 (m, 2H), 6.56 (s, 1H), 6.46 (d, 1H), 
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6-38 (d, 1H). 4.26 (s, 2H), 4.21 (d, 2H), 3.77 (appa, , H ), 3.52 (d. 1H), 1.92 
(bs, lH),0.96(bs, 1H). ,9 FNMR(C 6 D 6 )6-78.91 (d, 3F). 

EXAMPLE 619 



15 



20 



rr°0 




F 3 C CF 3 



25 



a,a.bis(trifluoro m ethyl)-3.[t(3.phenox y phenyl)(3,3,3- t rinuoro. 
2-hydroxypropyl)amino]methyl]ben2enemethanol 

To a solution of methyl 3- f [(3- P henox yp hen yl )(3,3,3-trifluoro-2- 
hydroxypropyD-aminoJmethylJbenzoate (331 mg, q.00074 mol) and 
tnmethyI(trifluoromethyI)silane (423 mg, 0.0030 mol) in 3.0 mL of toluene at 
room temperature was added a 1.0 M solution of tetrabutylammonium fluoride in 
THF (150 U.L, 0.00015 mol) which had been dried over molecular sieves. The 
reaction mixture was heated at 40 °C for 18 h. HPLC analysis indicated 
^complete reaction therefore additional trimethyl(trifluoro-methyl)silane (440 
uL, 0.0030 mol) and tetrabutylammonium fluoride (150 ^L, 0.00015 mol) were 
added, and the reaction mixture was heated to 50 °C in a sealed glass vial. After 
2 h, HPLC analysis indicated no ester starting material remained. The reaction 
mixture was quenched with water and extracted with dich.oromethane. The 
organic layer was dried over M g S0 4 and concentrated in vacuo. The crude 
product was purified by column chromatography on silica gel e.uting with 19 
ethyl acetaterhexane to afford 26 mg (6%) of the desired a a- 

b I s(trifluoromethyl)-3-[[(3-phenoxyphenyl)(3,3,3-trifluoro-2-hydroxypropy|) 
ammojmethynbenzenemethanol product as a yellow-brown oil. HRMS calcd. 

forC 25 H 20 F 9 NO 3 : 554.1378 fM + H) + , found: 554.1385. *H NMR (CDCI3) 
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6 7.69(dd. 1H), 7.57 (apps, 1H). 7.52 (dd, 1H), 7.37 (t, 1H), 7.29-7.23 (m. 
2HX 7.14 (t. 1H), 7.05 (t. 1H). 6.92 (d. 2H). 6.47 (d. 1H). 6.38 (d. 1H). 6.37 
(s, 1H). 4.66 (s, 2H), 4.29 (m, 1H), 3.82 (d. 1H), 3.54 (dd, 1H). 19 F NMR 

(CDQ 3 ) 6 -75.81 (dq, 6F), -79.18 (d, 3F). 

5 

EXAMPLE 620 




O 



10 l-[3-[[(3-phenoxypfaenyI)(3,3,3-trifluoro-2-hydroxypropy]l)- 

amino]methyl]pheniyl]-l-propanone 

EX -620 A) To a slurry of methyl 3-[f(3-phenoxyphenyl)(3,3,3-trifluoro-2- 
hydroxypropyl)amino]methyI]benzoate (1.03 g, 0.0023 mol) and N, <3-dimethyl- 
15 hydroxylamine hydrochloride (386 mg, 0.0040 mol) in 4.6 mL of 

tetrahydrofuran at -15 °C was added a 2.0 M solution of isopropy I magnesium 

chloride in THF (4.6 mL, 0.0092 mol) over 15 min. The reaction was stirred for 

1 h at -15 °C, then quenched with 20% aqueous ammonium chloride and 

extracted with ethyl acetate. The organic layers were dried over Na 2 S0 4 and 

20 concentrated in vacuo. The crude product was purified by column 
chromatography on silica gel eluting with 1:1 ethyl acetate: hexane to afford 0.72 
g (66%) of the desired A^methoxy-7V-methyl-3-|[(3-phenoxyphenyl)-(3,3,3- 
trifluoro-2-hydroxypropyl)amino]methyl]benzamide product as an off-white 

solid. HRJvlS calcd. for C 25 H2 5 N 2 0 4 F 3 : 475.1845 [M+H| + , found: 
25 475.1840. 
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To a solution of ^methoxy-W-methylbenzamide (208 mg, 0.00044 mol) from 
EX-620A in 2.2 mL of tetrahydrofuran at -15 °C was added a 1.0 M solution 
of ethyl-magnesium bromide in THF (950 p.L. 0.0095 mol). The reaction 
mixture was slowly warmed to room temperature then left stirring overnight. 
HPLC analysis indicated unreacted starting material was still present so 
additional ethylmagnesium bromide (440 nL, 0.0044 mol) was added. After 3 h 
at room temperature, the reaction mixture was diluted with diethyl ether and 
quenched with 1 N HC1. The aqueous layer was extracted with diethyl ether and 

the combined organic layers were dried over MgS0 4 and concentrated in vacuo. 
The crude product was purified by column chromatography on silica gel eluting 
with 1:4 ethyl acetate in hexane to afford 121 mg (62%) of the desired 1-|3-[|(3- 
phenoxyphenyl)(3,3,3-trifluoro-2-hydroxypropyl)-aminoJmethylJphenyl]-l- 
propanone product as a pale yellow oil. HRMS calcd. for C25H24F3NO3: 

444.1787 fM+H] + , found: 444.1786. *H NMR (CDCI3) 6 7.83 (d, 1H), 7.78 
(s, 1H), 7.38 (appq, 2H), 7.27 (appq, 2H), 7.15 (t, 1H). 7.06 (t. 1H), 6.94 (d, 
2H), 6.48 (d, 1H), 6.39 (d, 1H), 6.37 (s, 1H), 4.68 (s, 2H), 4.35 (m, 1H), 

3.88 (dd, IH), 3.56 (dd, 1H), 2.95 (q, 2H), 1.20 (t, 3H). 19 F NMR (CDCI3) 
5-79.17 (d, 3F). 

Additional examples of l-f3-[[(3-phenoxyphenyl)(3,3,3-trifluoro-2-hydroxy- 
propyl)amino]methylJ-phenyl]-l-alkanones can be prepared by one skilled in the 
art using similar methods, as shown in Example Table 37. 
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Example Table 37. 1 -[3-l[(3-phenoxyphenyl)(3,33-trifluoro-2-hydroxy- 
propyl)amino]methyl]-phenyI]-l-aIkanones. 




O 

5 



Ex. 
No. 


R SUB 


Calculated Mass 

rM+Hi + 


Observed Mass 
TM+Hl" 1 " 


621 


isobutyl 


472.2130 


472.2100 



EXAMPLE 622 



10 




3-[[4-(phenyIethynyI)-(3-(trifluoromethyI)phenyI][[3-(trifluoro- 
methyI)phenyl]methyl]amino]-l 9 14-trifluoro-2-propanol 

15 The 3-[(3-(mfluoromethyI)^bromop 

methyl]-amino]-l,l,l-trifluoro-2-propanol (0.33 g, 0.648 mmol) and 
tributylstannylphenyl- acetylene (0.278 g, 0.712 mmol) were added to degassed 
1,2-dichloroethane. The resulting mixture was stirred at room temperature for 10 
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min, then Pd(PPh 3 ) 2 Cl 2 (0.032 g. 0.045 mmol) was added. The mixture was 
stirred 18 h at room temperature. More tributyl-stannylphenylacetylene (0.278 g. 
0.712 mmol) and Pd(PPh 3 ) 2 Cl 2 (0.032 g, 0.045 mmol) were added. The 
solution was refluxed for 72 h. The reaction mixture was diluted with diethyl 
5 ether and stirred in 10% aq. KF for 18 h. The organic layer was collected, dried 
over MgS0 4 and concentrated. The crude product was purified by flash column 
chromatography on silica gel eluting with 1:4 ethyl acetate in hexane to give 
0.102 g (30%) of the desired 3-[r4-(phenylethynyI)-(3-(trifluoromethyl)phenyrj- 
[[3-(trifluoromethyl)phenyl]methyl]amino]-l , 1 , 1 -trifluoro-2-propanol product as 
10 a pure yellow oil. Anal calcd. For C 26 Hj 8 NOF 9 : C, 58.76; H, 3.41; N, 2.64. 
Found: C. 58.72; H, 3.67; N, 2.47. HRMS calcd. 532.1322 [M+H] + , found: 
532.1304. l H NMR (CDCI 3 ) 6 7.52 (m, 4H), 7.38 (dd, 2H), 7.32 (dd, 2H), 
7.24 (dd, 1H), 7.00 (s, 1H), 6.78 (dd, 1H), 4.80 (s, 2H), 4.36 (m, 1H), 3.92 
(d, 1H), 3.65 (m, 1H), 2.60 (d, 1H). 19 F NMR (CDC1 3 ) 6 -63.5 (s, 6F), - 
15 79.38 (d, 3F). 

Additional examples of 3-[[4-(heteroaryl)-(3-(trifluoromethyl)phenyIl[|3- 
(tri-fluoromethyl)phenyl]methylJamino]-l,l,l-trifluoro-2-propanols can be 
prepared by one skilled in the art using similar methods, as shown in Example 
20 Table 38. 



25 



30 
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Example Table 38. 3-[i4-(heteroaryI)-(3-(trifluoromethyl)phenyl]-[|3- 
(trifl uoromethy I )pheny I jmethy 1 ]ami no] - 1 , 1 , 1 -trifl uoro-2-propanol s. 




Ex. 


R SUB 


Calculated Mass 


Observed Mass 


No. 


rM+Hi + 


rM+m + 


1 623 


2-thienyl 


514.0887 


514.0912 


624 


2-furanyl 


498.1037 


498.1116 | 



EXAMPLE 625 



10 



F 3 C 




HO 



3-I4-bromo-3-(trifluoromethyl)phenyl[[3-(trifluoromethyI)- 
phenyI]methyl]amino]-14,l-trifluoro-2-propanoI 

EX-625A) The a,a,a-trifluoro-m-tolualdehyde (3.63 g, 0.021 mol) was 
15 added neat to 4- bromo-3-trifl uoromethy (aniline (5.0 g, 0.021 mol). 
DichJoroethane (50 mL) was added followed by sodium triacetoxyborohydride 
(4.85 g, 0.023 mol) and acetic acid (1.42 g, 0.024 mol). The resulting mixture 
was stirred at room temperature for 18 h, then diluted with methylene chloride, 
quenched with sodium bicarbonate and extracted with methylene chloride. The 
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organic layers were combined and dried over MgSC>4 and concentrated to give 

6.97 g of the desired 3-[4-bromo-3-(trifluoromethyl)-phenylf[3-(trifluorornethyl) 
phenyl ]methyl]amine product as a yellow oil, which was carried forward without 

purification. ESMS m/z = 397 [M+H] + 

5 

The amine product (6.97 g, 0.018 mol) from EX-625A was mixed with 1,1,1- 
trifluoro-23-epoxy propane (3.92 g, 0.035 mol) in a pressurized vial. A 
suspension of ytterbium triflate (1.08 g, 0.002 mol) in 2.0 mL of acetonitrile 
was added. The resulting mixture was stirred at room temperature for 18 h, then 
10 quenched with water and extracted with ethyl acetate. The crude product was 
purified by flash column chromatography on silica gel eluting with 1:4 ethyl 
acetate in hexane to give 1.04 g (11%) of the desired 3-j4-bromo-3- 
(trifluoromethyl)phenyl[[3-(trifluoromethyl)-phenyl Jmethyl JaminoJ- 1 , 1J - 
trifluoro-2-propanol product as a pure yellow oil. Anal calcd. for 

15 C 18 H 13 NOF 9 Bn C, 42.38; H, 2.57; N, 2.75. Found: C, 42.16; H, 2.71; N , 

2.71. HRMS calcd. 510.01 15 [M+H] + t found: 510.0139. 1 HNMR(C 6 D 6 )5 
7.40 (d, 2H), 7.20 (d, 1H), 7.10 (m, 2H), 6.98 (d, 1H), 6.18 (dd, 1H), 4.00 
(s, 2H), 3.63 (m, 1H), 3.40 (d, 1H), 3.02 (m, 1H), 1.80 (d, 1H). 19 F NMR 

(C 6 D 6 ) 6 -62.35 (s, 3F), -65.00 (s, 3F). -78.58 (d,3F). 

20 



25 



30 
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EXAMPLE 626 



HO 




OCF 3 



10 



15 



20 



25 



5 DOC ID: <WO 0018721 A 1J_> 



CH 3 

3-[[l-methyl-3-[3-(trifluoromethoxy)phenyl]propyl](3- 
phenoxyphenyl)aimiHio]- 1,1,1 -trifluoro-2«piropanol 

EX-626 A) Tetrabutylammonium iodide (0.4 g, 0.05 mol) was added to a well- 
stirred biphasic mixture of 12 mL of 50% NaOH and 20 mL of methylene 
chloride under a nitrogen atmosphere. A solution of 3- 

trifluoromethoxybenzaldehyde (4.0 g, 0.021 mol) and diethyl (2- 
oxopropyI)phosphonate (4.08 g, 0.021 mol) in 4.0 mL of methylene chloride 
was added dropwise to the stirred solution. The resulting mixture was stirred at 
room temperature for 15 min, then quenched with water and extracted with 

hexane. The hexane layer was dried over MgS0 4 . The crude product was 

purified by flash column chromatography on silica gel eluting with 1:10 ethyl 
acetate in hexane to give 2.6 g (54%) of the desired 4-[3- 

(trifluoromethoxy)phenyI]-3-buten-2-one product as a yellow oil. *H NMR 
(CDC1 3 ) 6 7.43 (m, 4H), 7.20 (d, 1H), 6.65 (d, 2H), 2.29 (s, 3H). I9 F NMR 
(CDCI3) 6 -62.05 (s, 3F). 

EX-626B) The product (1.0 g, 0.0004 mol) from EX-626 A was dissolved in 
25 mLof ethanol and the reaction vessel was charged with nitrogen. Palladium 
(10% on carbon) (0.30 g, 30%) was added to the solution. The mixture was 
hydrogenated for 3 h at room temperature. The palladium was filtered off 
through a celite pad. The filtrate was concentrated to give 0.79 g (85%) of the 
desired 4-[3-(trifluoromethoxy)phenylJ- butan-2-one as a yellow oil. ESMS m/z 

= 232 [M+H] + 
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for 1R h «!♦ j aaaed. rhe mixture was refluxed 

for 18 h, filtered and concentrated to give the desired imin. a 

& t uic aesired imine product as a dark 

yellow oil. ESMS ml z = 400 [M+H] + 



20 



25 



30 



EX-626D) The ,mme product (1.3 g, 0.003 mo l) from EX-626C was stiired 

0 with 5 mL of methanol at 0 °C. Sodium borohydride (0 23 L n 

added to the mixture, and the mixture was stirred 7 > WM 

Th* ■ «i»Aiure was stirred at room temperature for 1 S h 

The mjxture was acidified with 4 mL of 3% HPl^nH ^ , 

OI J /o HC1 3,1(1 extracted with diethyl ether. 

The ether layers were combined, dried over IvteSn ,„h 

cu over Mg^o 4 and concentrated to give 
107 g (81%) of the desired 3-fl-methvl 3 R rn-ifl 

|M+HJ + 2 

The3-ri-m e thyl-3-f3-(trifl U oromethoxy)phenyUnroDvlir3 n h, n u „ 
(10 g 0 00? m„i, ^ . cnyiJ P r °Py , K3-phenoxyphenyl)amine 
g. 0.002 mol) product from EX-626B and 1 ] 1-trifluorn 7i 
epoxypropane (0 56 e 0 00S ™i\ tntIuoro-2,3- 

1 - 50 g ' 0005 m °0 were heated at 90 °C for is h c 
epoxide was evaDorat^H n. ^ h ' Excess 

" e "° W * '** » ^26H 2 5N0 3 F 6 : c. 60.8 2 ; H, 4.9!; N 2 72 

K> U »d;C, 60.63; H, 4.89; N , 2 . 70 . HRMS caJcd. 51 4, 8]6 ,M + „f, folm , 
5.4..7S9. '„ NMR<C 6 D 6)6 7 . 28 (m . 4H) , 7 , 4 ft , H) J (yj 
7 00 (s, 1H). 6.94 <d, 2H), 6.46(dd, IH). 6.38 (dd 1H) 6 3S ft H > „ .'„ ' 

■h). 3,8 <,, 3 , 2 (dd , IH) , 3 , 8 (m . 2 ; H ; ; ,™^ ;» * 

.^..„,,63 (m . 1H) ,, 24(m .3 H , -W^.^ 
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EXAMPLE 627 




5 3-[[(3-pheinioxypheiayl)(3,3,3-trnfluoro-2-hydroxypropyI) 

ammo]methyl]methoxymefhyibenzene 

EX-627A) A suspension of Af-bromosuccinimide (17.6 g, 0.099 mol) in carbon 
tetra-chloride was added to a stirring solution of ra-xylene in carbon tetrachloride. 
10 Then 2,2-azobisisobutyronitrile catalyst (0.71 g, 0.004 mol) was added. The 
resulting mixture was refluxed for 2 h, then quenched with 50 mL of water. The 
organic layer was collected, washed with water followed by brine, dried over 

MgS0 4 and concentrated to give 2.0 g (16%) of the desired crude 1,3- 
dibromoxylene product. ESMS m/z = 264 TM+H] + . 

15 

EX-627B) The 1,3-dibrornoxylene (2.0 g, 0.0076 mol) from EX-627A and 
sodium methoxide (2.45 g, 0.045 mol) were mixed in 25 mL of MeOH. The 
resulting mixture was stirred at room temperature for 18 h, concentrated, 
dissolved in methylene chloride and washed with water. The organic layer was 

20 further washed with brine and dried over MgS0 4 and concentrated to give 0.912 

g (72%) of the desired l,3-di-(methoxy-methyl)benzene product as a yellow oil. 

ESMS m/z = 166 [M+H] + 

EX-627C) The diether product (0.90 g, 0.0054 mol) from EX-627B was 
25 stirred in a mixture of 10:1 methylene chloride: water. To this was added 2,3- 
dichloro-5,6-dicyano-benzoquinone (1.84 g, 0.0081 mol). The resulting 
biphasic mixture was stirred at room temperature for 72 h. The mixture was then 

washed with saturated sodium bicarbonate followed by brine, dried over MgS0 4 
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and concentrated. The crude product was purified by flash column 
chromatography on silica eluting with 1:4 ethyl acetaterhexane to give 0.430 g 

(53%) of the desired 3-(methoxymethyl)benzaIdehyde product as a pink oil. l H 

NMR(CDa 3 )6 10.00 (s, 1H), 7.89 (s, 1H), 7.83 (d, 1H), 7.63 (d, 1H), 7.51 
5 (t, 1H), 4.58 (s, 2H), 3.40 (s, 3H). 

EX-627D) The 3-(methoxymethyI)benzaldehyde (0.430 g, 2.87 mmol) from 
EX-627C was added to a stirrin g solution of 3-phenoxyaniIine (0.530 g, 2.87 
mmol) in 5 mL of dichloromethane. Then sodium triacetoxyborohydride (0.670 
1Q g, 3.16 mmol) was added followed by acetic acid (0.196 g, 3.27 mmol). The 
resulting mixture was stirred at room temperature 18 h, then diluted in methylene 
chloride and quenched with sodium bicarbonate. The organic layer was washed 

with brine, dried over MgS0 4 and concentrated to give 0.870 g (95%) of the 
desired W-3-(phenoxypheny 1 )- [ [ 3 -(methoxy-methy 1 )pheny 1 Jmethy 1 ]ami ne 

15 product as a pink oil. ESMS m/z = 320 [M+H] + 

The N-3-(phenoxyphenyI)-[r3-(methoxymethyl)phenyl|methyl]amine product 
(0.87 g, 0.003 mol) from EX-627D was mixed with 1 JJ-trifluoro-2,3- 
epoxypropane (0.61 g, 0.005 mol) in a pressurized vial. A suspension of 

20 ytterbium triflate (0. 16 g, 0.272 mmol) in 0.5 mL of acetonitrile was added. The 
resulting mixture was stirred at room temperature for 18 h, then quenched with 
water and extracted with ethyl acetate. The crude product was purified by flash 
column chromatography on silica gel eluting with 1:4 ethyl acetaterhexane to give 
0.35 g (30%) of the desired 3-l|(3-phenoxyphenylM333-trifluoro-2- 

25 hydroxypropyl)aminoJmethyl]methoxymethylbenzene product as a pure yellow 

oil. Anal calcd. for C 2 4H 2 4NO 3 F3-0.5 H 2 0: C, 65.18; H, 5.61; N, 3.17. 

Found: C, 65.19; H, 5.36; N, 3.13. HRMS calcd. 432.1786 |M+H] + , found: 

432.1803. ] H NMR (C 6 D 6 ) 6 6.82 (m, 7H), 6.60 (dd, 1H), 6.42 (dd, 1H), 
6.38 (s, 1H), 6.18 (dd, 1H), 4.00 (s, 2H), 3.63 (m, 1H), 3.40 (d, 1H), 3.02 
30 (m, 1H), 1.80 (d, 1H). 19 FNMR(C 6 D 6 )5 -78.55 (s, 3F). 
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EXAMPLE 628 




5 3-[(3-phenoxypheoyl)[[3-(l,l,2,2-(tetraflliuoroethoxy)phenyl] 
methyl]aminoJ-l,l,l-trifluoro-2-propanoI 

EX-628A) To a solution of 3^1 J,2,2-tetrafluoroethoxy)toluene (50 g, 0.24 
mol) and 7V-bromosuccinimide (42.75 g, 0.24 mol) in 100 mL of carbon 
10 tetrachloride under nitrogen was added 2,2 , -azobisisobutyronitrile (0.71 g, 
0.004 mol). The resultant mixture was refluxed for 2 h then cooled to room 
temperature and quenched with 300 mL of water. The organic layer was 

collected, washed with water and brine, dried over MgS0 4 , and concentrated in 

vacuo to give 66.0 g (96%) of the desired crude 3-(M,2,2- 

15 tetrafluoroethoxy)bromomethyl benzene product as a yellow oil. *H NMR 

indicates that this oil is a mixture of products: 7% dibrominated, 67% 
monobrominated, and 20% starting material. The crude product was used 

without further purification. ESMS m/z = 287 |M+H] + 

20 EX-628B) The crude product (56 g, 0.14 mol) from EX-628A in 200 mL of 
cyclohexane was added dropwise under nitrogen to a solution of 3- 
phenoxyaniline (89 g, 0.480 mol) in 500 mL of cyclohexane. The reaction 
mixture was refluxed overnight, then cooled to room temperature and diluted 
with water and diethyl ether. The layers were separated, and the aqueous layer 

25 was extracted with diethyl ether. The combined organic layers were dried over 

MgS0 4 and concentrated in vacuo to give a dark oil. The crude product was 

purified by column chromatography on silica gel eluting with 1:4 ethyl acetate in 
hexane to afford 44.96 g (83%) of the desired W-3-(phenoxyphenyI)-[[3- 
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(lX2.2. t e 0afl „„ ro e th oxy,ph e „ ylJmeU , y , Jami „ e produc[as , ^ ^ ^ 
m/z = 392 fM+H] + 



10 



15 



20 



of yL* !rmn J° XyP T e (8 ' 58 g ' 0 077 mo,) was — ' "» 
or ytterbium (III) mfluoromethanesulfonate (2 37 . orxni m „i> ,/ , 

acetonitrile. The resulting n^e was „ J, a -* 15 ° f 
i c u * ,U5a ai 3U sealed glass viaJ for 

over MgSC 4 . and concerns fc ^ ^ cnjde ^ ^ ^ 

afford 12.03 g (62%) of (he desired 3-|(3-p„enoxyphenyl)-,|3-(l 1 2 2 
yellow oil . Ana , calcd . for C24H2oF7NOj: c 5?26; R 4oQ: n 
F„„„ d: C . 56.96; H, 4.35; N, 2.69. „ RMS calcd. 504,4.0 |M+H| + , found- 
504,431. ' H NMR (CDC,, S 7.28 <m . 4 H), 2,4 ( t, 1H) . 7 . 07 , (m , 3(J) , 
7.00 (s, ,H). 6.94 (d. 2H), 6.46 (dd. 1H), 6.38 (dd. 1H) 635 (, 1H) 5 84 
(, .H). 4.60 (, 2H), 4.36 (m , ,„,, 3,2 (d. ,„), 3.48 J', m '£ f£ 
F NMR ( CDC, 3 , 6 -79.0 (s, 3F), -88.2, (d, 2F). -137.05 (dd. 2F). 
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EXAMPLE 629 





HO 



pCF 2 CF 2 H 




10 



15 



20 



25 



3 DOC ID: <WO 0018721 A 1_l_> 



3-[[3-(2-bromo-5-fflMorophenoxy)phenyl][[3-(l,l,2,2.tfcetrafluoro- 
ethoxy)phenyl]methyl]amino]-l,14-trifluoro-2-propanol 

EX-629A) 3-Aminophenol (5 g, 46 mmol), I-bromo-2,4-difluorobenzene (10 
g, 50 mmol) and Cs 2 C0 3 (16 g, 50 mmol) were mixed in 25 mL of 

dimethylformamide. Solid (CuOTf)2C 6 H 6 (100 mg) was added, and the mixture 

was stirred under nitrogen at 85 °C for 22 h, at which time HPLC analysis 
indicated that the reaction had gone to completion and formed two products. The 
DMF was removed under reduced pressure. The residue was diluted with ether 
and filtered through a celite pad. The pad was washed with ether and a small 
amount of water. The mixture was extracted with ether several times. The 
combined ether layers were washed with water and brine, then dried over 

MgS0 4 . The dried organic layer was evaporated to give 10.2 g (80%) of the 
desired product, which consisted of a 11:1 ratio of 3-(2-bromo-5- 
fluorophenoxy)-aniline and 3-(4-bromo-3-fluorophenoxy)aniline. The crude 
product was purified by flash column chromatography on silica gel eluting with 
1:7:0.01 of ethyl acetate: hexane:ammonium hydroxide to give 8.8 g (68%) of the 
desired product as a yellow oil, which was a 25:1 ratio of 3-(2-bromo-5- 
fluorophenoxy)ani!ine and 3-(4-bromo-3-fluorophenoxy)aniIine. HRMS calcd. 

forC 12 H 9 NOFBr: 281.9930 fM+H] + , found: 281.9950. 

EX-629B) The crude 3-(2-bromo-5-fluorophenoxy)aniline (1.39 g, 4.95 
mmol) product from EX-629A and 3-(l,l,2,2-tetrafluoroethoxy)benzaldehyde 
(1.0 g, 4.5 mmol) were dissolved in 15 mL of dichloroethane and acetic acid 



WO 00/18721 



PCT/US99/22119 



250 

(0.30 mL 5.4 mmol), then solid NaBH(OAc) 3 (1.26 g, 5.9 mmol) was added. 

The mixture was stirred at room temperature for 1 h. then quenched with water 
and extracted with ether. The ether layer was washed with water and brine, then 

dried over MgS0 4 , and evaporated to give 2. 1 g (97%) of crude product, which 
5 was purified by flash column chromatography on silica gel eluting with 1:7:0.01 
of ethyl acetate:hexane:ammonium hydroxide to give 2.0 g (91%) of the desired 
3-|3-(2-bromo-5-fluorophenoxy)phenyllf [3-(l ,L2,2-tetrafluoro-ethoxy)phenyl | 
methyl]amine product, as a light yellow oil, > 90% pure by HPLC analysis. 

HRMS calcd. for C 21 H I5 N0 2 BrF 5 : 488.0285 [M+H] + , found: 488.0269. 

10 

The 3-[3-(2-bromo-5-fluorophenoxy)phenyl][f3-(l,U2.2-tetrafluoroethoxy) 
phenyl]-methyl]amine (0.97 g, 2.0 mmol) product from EX-629B and 1,1J- 
trifluoro-2,3-epoxypropane (0.45 g, 4.0 mmol) were dissolved in 1.0 mL of 
acetonitrile. Ytterbium (III) trifluoromethanesulfonate (0.12 g, 0.2 mmol) was 
15 added, and the stirred solution was warmed to 40 °C for 1 h, at which time 
HPLC analysis indicated that no secondary amine starting material remained. 
The reaction was quenched with water and extracted with ether. The ether layer 

was washed with water and brine, then dried over MgS0 4 . The crude product 

was purified by flash column chromatography on silica gel eluting with 1:7:0.01 
20 of ethyl acetate:hexane:ammonium hydroxide to give 0.83 g (69%) of the desired 
3-[i3-(2-bromo-5-fluorophenoxy)phenyllf[3-(U,2,2-tetrafluoroethoxy) phenyl | 
-methyl Jamino]-l,lJ-trifluoro-2-propanol product as a clear colorless oil, > 

95% pure by HPLC analysis. *H NMR (CDC1 3 ) 6 7.50 (dd, 1H), 7.30 (t, 1H), 
7.18 (t, 1H), 7.07 (t, 2H), 6.99 (s, 1H), 6.70 (dt, 1H), 6.56 (dd, 1H), 6.52 
25 (dd, 1H), 6.38 (dd, 1H), 6.32 (m, 1H), 5.87 (tt, 1H), 4.65 (d, 2H), 4.33 (m, 
1H), 3.85 (dd, 1H), 3.56 (dd, 1H), 2.48 (bs. 1H). NOE difference spectra 
confirmed that the isolated material was the indicated vV-[3-(2-bromo-5- 

fluorophenoxy)phenyl]-3-aminopropanol product. 19 F NMR (CDCI3) 6 -79.24 
(d, 3F), -88.57 (m, 2F), -112.04 (q, 1H), -137.16 (dt, 2F). Anal, calcd. for 
30 C 24 H 18 N0 3 BrF 8 : C, 48.02; H, 3.02; N, 2.33. Found: C. 48.48; H, 3.18; N, 
2.33. HRMS calcd. 600.0420 (M+H1 + , found: 600.0415. 
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EXAMPLE 630 



Br 




3-[[3-(-5-bromo-2-fluorophenoxy)phenyl][[3-(l,l,2,2.tetrafluoro- 
ethoxy)phenyl]methy!]amino]-l,l,l.trifluoro-2-propanol 

EX-630A) 3-AminophenoI (5 g, 46 mmol), l-bromo-3,4-difluorobenzene (10 
10 g, 50 mmol) and Cs 2 C0 3 (16 g, 50 mmol were mixed in 25 mL of DMF. Solid 

(CuOTf>2 c 6 H 6 ( 10 ° m S) was added, and the mixture was stirred under nitrogen 
at 85 °C for 22 h, at which time HPLC analysis indicated that the reaction had 
gone to completion and formed two products. The DMF was removed under 
reduced pressure. The residue was diluted with ether and filtered through a celite 
15 pad. The pad was washed with ether and a small amount of water. The mixture 
was extracted with ether several times. The combined ether layers were washed 

with water and brine, then dried over MgS0 4 . The dried organic layer was 

evaporated to give 7.5 g (58%) of the desired products, which comprised a 10:1 
ratio of 3-(5-bromo-2-fluorophenoxy)aniline and 3-(4-bromo-2-fluorophenoxy) 
20 aniline. The crude product was purified by flash column chromatography on 
silica gel eluting with 1:7:0.01 of ethyl acetate:hexane:ammonium hydroxide to 
give 4.5 g (35%) of the desired products as a yellow oil, which were a 20: 1 ratio 
of 3-(5-bromo-2-fluorophenoxy)aniline and 3-(4-bromo-2-fluorophenoxy)- 

aniline. HRMS calcd. for C 12 H 9 NOFBr: 281.9930 rM+H| + , found 281.9951. 

25 

EX-630B) The crude 3-(5-bromo-2-fluorophenoxy)aniline (1.39 g, 4.95 
mmol) product from EX-630A and 3-(l,l,2,2-tetrafluoroethoxy)benzaldehyde 
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(1.0 g, 4.5 mmol) were dissolved in 15 mL of dichloroethane and acetic acid 
(0.30 mL, 5.4 mmol), then solid NaBH(OAc) 3 (1.26 g, 5.9 mmol) was added. 
The mixture was stirred at room temperature for 1 h, then quenched with water 
and extracted with ether. The ether layer was washed with water and brine, then 
dried over MgS0 4 , and evaporated to give 2. 1 g (97%) of crude product, which 
was purified by flash column chromatography on silica gel eluting with 1 7 ethyl 
acetaterhexane to give 2.0 g (91%) of the desired 3-|3-(5-bromo-2- 

fluorophenoxy) P henylJ[I3-(],U,2-tetrafluoroethoxy)phenylJmethylJamine 
product, as a yellow oil, > 95% pure by HPLC analysis. Anal, calcd. for 

C 2] H 15 N0 2 BrF 2 : C, 51.66; H, 3.10; N, 2.87. Found: C, 51.90; H, 3.08; N, 
2.86. HRMS calcd. 488.0284 rM+H] + . found 488.028 1 



15 



5 



Theamine(l.l g, 2.26 mmol) product from EX-630B and 1,1 l-trifluoro-2 3- 
epoxypropane (0.38 g, 3.39 mmol) were dissolved in 1 mL of acetonitrile. 
Ytterbium (III) trifluoromethanesulfonate (0.14 g, 0.23 mmol) was added, and 
the stirred solution was wanned to 40 °C for 1 h, at which time HPLC analysis 
indicated that no secondary amine starting material remained. The reaction was 
quenched with water and extracted with ether. The ether layer was washed with 
water and brine, then dried over MgS0 4 . The crude product was purified by 
flash column chromatography on silica gel eluting with 1:7 ethyl acetate.hexane 
to give 0.5 g (37%) of the desired 3-rr3-(5-bromo-2-fluorophenoxy)phenyI][I3- 
(l,l,2,2-tetrafluoroethoxy)phenyl|methyl]aminoj-l,l.l-tri-fluoro-2-propanol 
product as a yellow oil, > 95% pure by HPLC analysis, 'h NMR (CDCI3) 6 
7.50 (t, IH), 7.20 (dd, IH), 7.17 (dd, IH), 7.17 (dd, IH), 7.09 (t, 2H), 7 00 
(dd, 2H), 6.52 (dd, IH), 6.38 (dd, IH), 6.37 (s, IH), 5.87 (tt, IH), 4.64 (s, 
2H), 4.33 (m, IH), 3.85 (dd, IH), 3.56 (dd, IH). ,9 F NMR (CDCI3) & - 
79.20 (d, 3F), -88.55 (m, 2F), -113.04 (m, IH), -137.05 (dt, 2F). NOE 
difference and pcosy spectra confirmed that the isolated material was the 
indicated ^-[3-(5-bromo-2-fluorophenoxy)phenyI |-3-aminopropanol product. 
Anal, calcd. for C 24 Hj 8 N0 3 BrF 8 : C, 48.02; H, 3.02; N, 2.33. Found: C, 
48.07; H, 3.14; N, 2.31. HRMS calcd. 600.0420 fM+H] + , found: 600.0404. 
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EXAMPLE 631 




5 3-[(3-phenoxyphenyl)[[4.(A^,N-diethyIaniiiiio)phenyl]methyl] 

amino]-l,l,l-trifluoro-2-propanol 

EX-631A) The 3-phenoxyaniiine aniline (0.74 g, 4.0 mmol) and 4-(N,N- 
diethylamino) benzaldehyde (0.59 g, 3.3 mmol) were dissolved in 10 mL of 

10 dichloroethane and acetic acid (0.22 mL, 4.0 mmol). Then solid NaBH(OAc) 3 

(0.94 g, 4.4 mmol) was added. The mixture was stirred at room temperature for 
1 h, then quenched with water and extracted with ether. The ether layer was 

washed with water and brine, then dried over MgS0 4 , and evaporated to give 

1.3 g of crude product, which was purified by flash column chromatography on 
15 silica gel eluting with 1:7 ethyl acetate:hexane to give 1.0 g (87%) of the desired 
3-((3-phenoxyphenyI)r4-(A r t A^-diethylamino)phenyllmethyl]-amine product. 

HRMS calcd. for C 23 H 26 N 2 0: 347.2123 fM+H) + , found 347.2124. 

The 3-[(3-phenoxyphenyl)f4-(A^,A^-diethylamino)phenylJmethyl]amine (0.69 g, 
20 2.0 mmol) product from EX-631 A and l,l,l-trifluoro-2,3-epoxypropane (0.45 
g, 4 mmol) were dissolved in 1 mL of acetonitrile. Ytterbium (III) 
trifluoromethanesulfonate (0.12 g, 0.1 mmol) was added, and the stirred 

solution was warmed to 40 °C for 4 h, at which time HPLC analysis indicated 
that no secondary amine starting material remained. The reaction was quenched 
25 with water and extracted with ether. The ether layer was washed with water and 

brine, then dried over MgS0 4 . The crude product was purified by flash column 
chromatography on silica gel eluting with 1:7:0.01 ethyl acetate: 
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hexanerammonium hydroxide followed by reverse phase preparative HPLC 

!n % :° in Water » §iVC 160 <** <"*> of tine 

M W f, ," P ^ heny,H ^'^ e ^Iaini„o) P henyll m ethy,,a m inol- 
U,l-tnfluoro-2-propanol product as a yellow oil, > 95% pure by HPLC 

5 analysis. *H NMR (CD3OD) 6 7.39 (d, 2H). 7.31 (d. 2H), 7.22 (m. 3H) 7 13 

1H), 3.90 (s, 2H), 3.58 ( m , 4H), 3.36 (dd, 1H), 3.12 (dd, 1H), 1.05 (t, 6H). 

F NMR (CD3OD) 6 -80.51 (d, 3F). HRMS calcd. 459.2259 fM+H| + . 
found: 459.2250. 



10 



EXAMPLE 632 



15 



c YV"<> F 

HO J , OCF 3 




\ / 



^.[2.chIoro.6-(p-fluorophenoxy)-l,3,5-triazi„.4-yl].3.[[r3. 

(tr,fluoromethoxy)phenyl] m ethyl]amino]-l,l,l-trifluoro.2. 

propanol 

20 ff ,?« A> 3 - TriflU0r0meth0X y benzenem ^ana m ine (,.15g, 6 mmol) and 
l,l,l-tnf.uoro-2,3-epoxy P ropane (0.67 g, 6 mmol) were combined and stirred 
at 80 °C for 1.5 h. The mixture was cooled to room temperature, and the 
resultmg solid was recrystallized from hot hexanes. The white solid was isolated 
by vacuum filtration and washed with cold hexanes to give 0.67 g (37%) of pure 

3-[[f3-(trifluoromethoxy)- P henyl) m eth y IJaminoJ-l,,,l-trifluoro-2-pro P anol. ' H 
25 NMR (CDCI3) 6 7.37 (t, 1H), 7.24 (d, 1H), 7.15 (m, 2H), 3.99 (m, 1H), 3.85 
(d,2H),2.98(dd, lH).2.88(dd, 1H),2.79( S , ,H). ,9 F NMR (CDC1,) 6 
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-58.19 (s, 3F), -78.88 (s, 3F). HRMS calcd. for C, jH, ,F 6 N0 2 : 304.0772 
[M+H] + , found: 304.0794. 

EX-632B) To a solution of 4-fluorophenol 1.00 g (8.92 mmol) in 30 mL of 

5 tetrahydrofuran at 0 °C was added a 60% dispersion of sodium hydride in 

mineral oil (0.36 g, 8.92 mmol). After 30 min, cyanuric chloride (1.64 g, 8.92 

mmol) was added as a heterogeneous mixture in tetrahydrofuran at 0 °C. The 

reaction mixture was allowed to slowly warm to room temperature. After 14 h, 

the mixture was cooled to 0 °C, and a saturated aq. NH 4 CI solution was added. 

10 The aqueous solution was extracted with diethyl ether (3 x 50 mL). The 

combined ether extracts were washed with brine, dried (MgS0 4 ), and 

concentrated in vacuo to afford 1.34 g (58%) of the desired 2,4~dichloro-6-(4- 
fluorophenoxy)-l,3,5-triazine product as an off white solid which was taken on 

to the next step without purification. MS m/z = 260 [M+H] + . 

15 

To a stirred solution of aminopropanol from EX-632A (0.100 g, 0.330 mmol) 
in N, Af-dimethylformamide at 0 °C was added the 2,4-dichloro-(4- 
fluorophenoxy)-l,3,5-triazine ether product from EX-632B (0.086 g, 0.330 
mmol) as a solution in A^N-di-methylformamide. The reaction mixture was 
20 allowed to slowly warm to room temperature. After 14 h, the reaction mixture 

was cooled to 0 °C, and a saturated aq. NaHC0 3 solution was added. After 

stirring the reaction mixture for 30 min at room temperature, the aqueous layer 
was extracted with ether (3 x 30 mL). The combined ether extracts were washed 

with brine, dried (MgS0 4 ), and concentrated in vacuo to give a yellow oil. The 

25 crude residue was purified by column chromatography on silica gel eluting with 
20 % ethyl acetate in hexanes to give 0.075 g (43%) of the desired A^~I2-chloro- 
6-(p-fluorophenoxy)-13,5-triazin-4-yl]-3-[[|3-(trifluoromethoxy)phenyl]- 
methyljamino]-l,l,l-trifluoro-2-propanol product as a pale yellow oil. HRMS 

calcd. for C 20 H |4 ClF 7 N4O3: 526.0643 [M + ], found: 526.0632. *H NMR 
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«V»* 6.95,, IH) . 6 . 63(m , , 4H , 474(d , 

400 ^ 3 73 '«>• 3 « <«• »), 3.26 0, 2H , , I2 (m . 2H i. 

EXAMPLE 633 




20 



25 



OCF 3 

EX-«3A, 3-Brot„oa„i,i„e (2 . 15 g , ]25 ^ 

epoxypropane (I .o g , „ _ m a • 

and stirred for J h under an atmosphere of nitrogen Th „ 

CH 2 CH 2 :„ex»e «„ to give 2 „ g (g4%) rf ^ ^ 
^opnen^inoH,,,,,^^.,^ ^ ^ , ^ ^ 
98% pure try HPLC analysis. MS *ft = 284/28s |M+H]+ 

EX-633B)The 3-[(3-bromophenyl)a mi „ 0 i t , , (rin , „ 

4 nnrtoo from EX . 633A ^ 3^L 0 : m :;;: :r d ~; (, 8 J ?; 

— ) »ere dissolved in diehroroethane <„ ^ Acaic ^^ll 4 ' 2 
— > - soiid N aB„ ( 0 A e> 3 0.07 g . 5.05 «, w ere added . T „ e ^ 
was stirred at room temperature for 1 h th»„ JT 

After neutering ,o pH 7 5 wil 2 5 N " Wi ' h ' N HC ' S ° luU °"- 

ert^wid, nlyieLcIlr Theo 7 ydrMi<,e ' * 

y cnlonde. The organtc layer was washed with brine and 

Jte, thendtted overanhydrous MgSC 4 , and evapotated to give ,.„ , (62%) 
*e desired ^-^ophenyi.^^fluororoethoxrtpheny.Jroeroy,^^, 
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l,l,l-trifluoro-2-propanol product as a brown oil, which was greater than 80% 
pure by reverse phase HPLC analysis. HRMS calcd. for C I7 H j4 N0 2 F 6 Bn 

458.0190 [M+H] + , found: 458.0199. 

5 The 3-[(3-bromophenyI)[f3-(trifluoromethoxy)phenyl Jmethyl ]amino]- K 1 . 1 - 
trifluoro-2-propanol (500 mg, 1.1 mmol) product from EX-633B and 5- 
hydroxy-2-methylpyridine (262 mg, 2.4 mmol) were dissolved in 

dimethylacetamide (6 mL). Cs 2 00 3 (1.0 g, 3.1 mmol) and 
(CuCF 3 S0 3 ) 2 C 6 H 6 (150 mg) were added, and the mixture was heated to 105 

10 °C for 96 h under an atmosphere of nitrogen, at which time HPLC analysis 
indicated that most of the starting materials had been consumed. After adding 
water, the reaction mixture was extracted with ether, and the ether extracts were 

washed with brine and dried over anhydrous MgS0 4 . The crude product was 

purified by flash column chromatography on silica gel eluting with ethyl 
15 acetaterhexane (1:12) to give 326 mg (61%) of the desired 3-[|3-(2-methyI-5- 
pyridyloxy)phenylj[[3-(trifluoro-methoxy)phenyljmethyljamino]-l,l,l- 
trifluoro-2-propanol product as a light amber oil, 99% pure by HPLC analysis. 

] H NMR (CDCI 3 ) 6 8.00 (s, 1H), 7.29 (t 1H), 6.99 (s, 1H), 7.02-7.15 (m, 

5H), 6.46 (dd, 1H), 6.29 (t, 1H), 6.25 (dd, 1H), 4.88 (br s, 1H), 4.67 (ABq, 

20 2H), 4.36 (m, 1H), 3.88 (dd, 1H), 3.56(dd, 1H), 2.49 (s, 3H). 19 F NMR 

(CDCI 3 ) 5 -58.2, (s, 3F), -79.1 (d, 3F). HRMS calcd. for C 23 H 20 N 2 O 3 F 6 : 

487.1456 [M+Hf, found: 487.1425. 

25 



30 
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EXAMPLE 634 



F 3 C 




OCF 2 CF 2 H 



F 



10 



15 



20 



25 



NSOOCID: <WO 00l872lA1J_> 



3-[[3-(4-nuorophenoxy)phenyI][[3-(14,2,2.tetrafluoroethoxy). 
phenyl]methyl]amino]-l,l,l-trifIuoro-2-propanol 

EX -634 A) Dinitrobenzene (1.68 g, 10 mmol) and 4-fluorophenol (I A3 g, 10 
mmol) were dissolved in anhydrous dimethyisulf oxide (25 mL), and powdered 
cesium carbonate (8 g, 24.8 mmol) was added. The mixture was stirred and 
heated to 100 °C using a reflux condenser under a nitrogen atmosphere. After 
16 h, the mixture was diluted with water (120 mL), and the aqueous layer was 
extracted with diethyl ether (4 x 60 mL). The combined ether layers were 
washed with 3 % HCI, 5% sodium hydroxide, and water, then dried over 

anhydrous MgS0 4 . The ether was removed in vacuo, and the recovered oil was 

purified by flash column chromatography on silica gel eluting with ethyl acetate 
in hexane (1:25) to give 1.68 g (69%) of the desired 3-(4- 
fluorophenoxy)nitrobenzene product as orange crystals, 97% pure by HPLC 

analysis. MS mlz = 234 |M+H1 + . 

EX-634B) 3-(4-Fluorophenoxy)nitrobenzene (1.15 g, 4.93 mmol) from EX- 
63 4 A was dissolved in ethanol (45 mL), and the solution was hydrogenated for 
4 h in the presence of 5% palladium on charcoal. After the mixture was filtered 
through celite. the ethanol was removed in vacuo. The product was purified by 
flash column chromatography on silica gel eluting with ethyl acetate in hexane 
(1:10) to give 0.92 g (90%) of 3-(4-fluorophenoxy)aniline as a yellow oil, 99% 

pure by HPLC analysis. HRMS calcd. for C 12 Hj ,FNO: 204.0824 [M+H] + , 
found: 204.0837. 
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BX-634C) The 3-(4-fluorophenoxy)aniline (812 mg, 4 mmol) from EX-634B 
and 3-(l,l,2,2-tetrafluoroethoxy)benz^dehyde (888 mg, 2 mmol) were 
dissolved in dichloroethane (15 mL) and acetic acid (0.25 mL. 4.2 mmol), then 

5 solid NaBH(OAc) 3 (1.01 g, 5 mmol) was added. The mixture was stirred at 

room temperature for 3 h, then acidified with 1 N HC1. After neutralizing to pH 
7.5 with 2.5 N sodium hydroxide, the mixture was extracted with methylene 
chloride. The organic layer was washed with brine and water, then dried over 

anhydrous MgS0 4 , and evaporated to give 1 .32 g (78%) of the desired of AM 3- 

10 (4-fluorophenoxy)phenyl][[3-(l,l,2,2-tetrafluoroethoxy)phenyl|methyl]amine 

product as a brown oil, which was greater than 90% pure by reverse phase 

HPLC analysis. MS m/z = 410 [M+H] + 

The A^-[3-(4-fIuorophenoxy)phenyl][r3-(l,l,2,2-tetrafluoroethoxy)phenyl] 
15 methyljamine (612 mg, 1.5 mmol) product from BX-634C and 1,1 ,1-trifluoro- 
2,3 -epoxy propane (268 mg, 2.4 mmol) were dissolved in l.OmLof acetonitrile. 
Ytterbium (III) trifluoromethanesulfonate (43 mg, 0.07 mmol) was added, and 
the stirred solution was warmed to 40 °C for 2.5 h under an atmosphere of 
nitrogen, at which time HPLC analysis indicated that no secondary amine 
20 starting material remained. The reaction was quenched with water and extracted 
with ether. The ether layer was washed with brine and water, then dried over 

anhydrous MgS0 4 . The ether was removed in vacuo, and the crude product 

was purified by flash column chromatography on silica gel eluting with ethyl 
acetate in hexane (1:11) to give 633 mg (81%) of the desired 3-[[3-(4- 
25 fl uorophenoxy )pheny I] [[3-( 1 , 1 ,2,2-tetrafl uoro-ethoxy )pheny 1 ]methy 1 J amino J- 
l,l,l-trifluoro-2-propanol product as a yellow oil, 99% pure by HPLC analysis. 

*H NMR (CDC1 3 ) 5 7.35 (t, 1H), 7.15 (m, 3H), 6.98 (m, 5H), 6.49 (dd, 1H), 

6.38 (dd, 1H), 6.33 (m, 1H), 5.92 (tt, 1H), 4.67 (ABq, 2H), 4.37 (m, 1H), 

3.91 (dd, 1H), 3.59 (dd, 1H), 2.48 (d, 1H). I9 F NMR (CDCI3) 6 -79.2 (d, 

30 3F), -88.5 (m, 2F), -120.33 (m, IF), -137.2 (dt, 2F). HRMS calcd. for 

C 24 H 19 F 8 N °3 : 522.1315 [M+H] + . found: 522.1297. 
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Additional examples 3-[(aryIoxyphenyI)[| phenyl jmethyl JaminoJ- 
Uj-tnfluoro-2-propanols are prepared by one skilled in the art using similar 
methods, as shown in Example Tables 39 and 40. 



Example Table 39. 3-l(aryloxyphenyl)[[phenyl|methyl)aminoJ- 
1,1,1 -trifluoro-2-propanols. 



10 




SUB1 



SUB2 



Ex. 
No. 


R SUB 


R SUB2 


Calculated 


Observed 


1 


Mass nvr+H] + 


Mass fM-t-H] 


635 


4-F 


3-OH 


422.1379 " 


422.1396 


636 


4-F 


3-SCF3 


505.0946 


505.0927 


637 


4-CH 3 


3-SCF3 


502.1275 


502.1261 


638 


3,4- F 2 


3-OCF 2 CF 2 H 


540.1221 


540.1248 


639 


2,4-F 2 


3-OCF 2 CF 2 H 


540.1221 


540.1 194 


640 


4-F 


4-CF 3 


474.1304 


474.1300 



15 
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Example Table 40. 3-[[(3-aryloxy)-5-(trifluoromethyI)phenyl]||phenyl | 
methyljamino]- 1,1,1 -trifluoro-2-propanols. 




SUB1 



SUB2 



Ex. 
No. 


R SUB1 


R SUB2 


Calculated 


Observed Mass 


Mass 
TM+H1 + 


rM+Hi + 


641 


4-F 


3-CF 3 


542.1178 


542.1205 


642 


4-F 


3-SCF3 


574.0898 


574.0899 


643 


4-F 


3-OCF3 


558.1 127 


558.1137 


644 


4-F 


3-OCF 2 CF 2 H 


590.1189 


590.1212 



10 



EXAMPLE 645 



HO 



F 3 C 





N. /=( CH 3 



3-[(3-phenoxyphenyl)[[3-(isopropoxy)phenyl]methyI]amino]- 
l,l,l-trifluoro-2-propano! 



EX-645A) 3-HydroxybenzaIdehyde (5.60 g, 45.9 mmol) and 2-iodopropane 
15 (7.86 g, 46.2 mmol) were dissolved in 50 mL of isopropanol. Potassium 
carbonate (20 g, 145 mmol) was added, and the mixture was heated to reflux for 
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dier was added to dissolve all solids and ~ . 
extracted with ether (3x\ Th~ , w , sol| as- and the mixture was 

euier (Jx). The combined ether Javer wac tu a ch»^ . 
M M»np • l " as wasned with water 2 

M NaOH. agarn w,u, rvarer „„« clear (4x , Md fina| , y ^ fc ^ ^ 

was dneo over M g S0 4 , rlUereo. and evaponareo ,„ glve 5 . 03 , (67%) of ^ 
desired 3-isopropoxy^dehyde prodnc. as a paia o,, '„ NMR <C 6 D 6 ) a 

P enoxyandme (0.881 g, 4.76 mmol) were combined in 20 
mL of mernano,, ta solid NaCNBHj (0.238 g. 3.79 n, mo „ was added and 

15 Z k r0Om Kn, l >era '" re "vernight, then onenched wid, warer 

15 rr.de bas,c wtn carbonaK ^ ^ ^ ^ -«-. 

filtered, and evaporated to give 132 o (*Ac 7 ^ c L 
r noxyp h e„y 1HP ,op ro ^ 

H NMR (C^Dg) 6 6.6-7.1 , m , ,„„, 644(m . , H) ^ 
(m, .H). 4.25 (a, ,„), 4,9 (m, ,„,, 380 (s , 1H) , M fc ^ 
6H). MS m/, = 333 [M + ]. 

The ^-phenoxyphenylHP-isopnopoxyphenyJlmethylJamine (0 528 . I 5Q 
mmol) product from EX-645B and 1 1 l- trifluoro 2 ' ( * 159 

,,i ' J tnf,uor °-2,3-epoxypropane (0.506 
~ 4.5 mmol) were heated to 90 >C in a sealed container for 2 d under an argon 
atmosphere. The resulting mixture was eluted from siJica »el with . * , 
acetate in hexane gradient (0-10% ethyl acetate) and W * 
TT r o„„i y ^ and fractions were pooled after 

analyse to g.ve 197 mg (28%) of the desired 3 in nh V 

«~«n,ed,y W 

co,„r,es S oil . hrms ^ cd . for ^ ^ ^ 

'h NMR ,C 6 D 6 , » 6 . 9 . 7 , (m , 6H) , « (n , ]H) ^ 
«6 (dd. ,H), 6.6, ,d, ,„), 656 (t , IH) , 6 . 4 , ^ ^ ^ fc 4 ( ; 
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(septet, 1H), 3.91 (br s, 1H), 3.56 (dd, 1H). 3.31 (m, 1H,), 2.8 (br s. 1H). 



19 



1 .06 (s. 6H). F NMR (C 6 D 6 ) 6 -78.85 (d, 3F). 



Additional examples of 3-|aryloxyphenyl[[3-aryl]methyl)amino|-l,l,l- 
5 trifluoro-2-propanols are prepared by one skilled in the art using similar methods, 
as shown in Example Table 4 1 . 



10 



Example Table 41. 3-[aryloxyphenyl[|3-aryI]methyl]aminoJ-l,l,l-trifluoro-2- 

propanols. 



F,C 




^ R SUB1 



OR 



SUB2 



Ex. 
No. 


R SUB1 


R SUB2 


Calculated 
Mass TM+H1 + 


Observed 
Mass 

rM+m + 


646 


F 


ethyl 


450.1692 


450.1682 


647 


F 


isopropyl 


464.1849 


464.1867 


648 


F 


/i-propyl 


464.1849 


464.1820 


649 


F 


n-butyl 


478.2005 


478.2015 


650 


F 


sec-butyl 


478.2005 


478.1880 


651 


F 


-CH2-cyclopropyl 


476.1849 


476.1857 


652 


F 


iso butyl 


478.2005 


478.1970 ! 


653 


F 


cyclopentyl 


490.2005 


490.1998 



15 
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EXAMPLE 654 




3-[(3-phenoxyphenyI)[[3-(l,l-dimethylethoxy)phenyl]methyl] 
aminoJ-l,l,l-trifluoro-2-propanol 

EX-654A) 3-Hydroxybenzaldehyde (4.08 g. 33.4 mmol) was slurried in 50 
mL of anhydrous CH 2 CI 2 and added to /-butyl-2.2,2-trichIoroacetimidate (25.0 
g, 1 14 mmol) in 200 mL of anhydrous cyclohexane with an additional 50 mL of 
CH 2 C1 2 used in transfer. The mixture was stirred under nitrogen until uniform, 
then boron trifluoride diethyl etherate (0.50 mL. 4 mmol) was added via syringe 
and stirring was continued for 1 h. Powdered sodium bicarbonate (50 g, 0.6 
mol) was added, and the solution was filtered through a silica gel plug, washing 
the plug with hexane. The solvent was evaporated to give crude product 3.54 g 
(59%) as an amber oil (85% pure by GC analysis). Chromatography on silicl 
gel eluting with 0-10% ethyl acetate in hexane gave 1.88 g (32%) of pure 3-r- 
butoxybenzaldehyde product as a colorless oil. 'h NMR (C 6 D 6 ) 6 9.59 (s, 
1H), 7.44 (brs, 1H), 7.20 (d t, 1H), 6.92 (m, 2H), 1.07 (s, 9H). 

EX-654B) The 3-f-butoxybenzaIdehyde (0.585 g, 3.27 mmol) product from 
EX-654A and 3-phenoxyaniline (0.595 g, 3.21 mmol) were combined in 50 
mL of THF, then solid NaBH(OAc) 3 (0.860 g, 4.06 mmol) was added, and the 
mixture was stirred until uniform. Acetic acid (0.2 g, 3.33 mmol) was added, 
and the mixture was stirred at room temperature for 4 h, then quenched with 5% 
aq. NaHC0 3 . The aqueous layer was separated and extracted twice with ether. 
The combined ether layers were washed with water and brine, dried over 
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MgS0 4 , filtered, and evaporated to give 1.29 g (115%) of crude product as a 
brown oil. Chromatography on silica gel eluting with 0-10% ethyl acetate in 
hexane gave 464 mg (40%) of the desired W-(3-phenoxyphenyl)||3-(U- 
dimethyl-ethoxy)phenyl]methyl]amine product as a colorless oil. pure by TLC. 
5 MS mlz = 347 fM + ] . 

The A^-(3-phenoxyphenyl)[[3-(l,l-dimethylethoxy)phenyI]methyl]amine (0.270 
g, 0.78 mmol) product from EX-654B was dissolved in 2 mL of acetonitrile. 
Ytterbium triflate (16 mg, 0.026 mmol) was added in 0.5 mL of acetonitrile, and 

10 the mixture was stirred under nitrogen. l,l,l-Trifluoro-2.3-epoxy propane 
(0. 105 g, 0.94 mmol) was added, the vial was sealed and heated to 45 °C. After 
24 h, TLC analysis showed 50% conversion, so additional l,l,l-trifluoro-2.3- 
epoxypropane (88.6 mg, 0.79 mmol) was added and heating continued for an 
additional 24 h. The resulting mixture was eluted from silica gel with an ethyl 

1 5 acetate in hexane gradient ( 1 .5-7% ethyl acetate). Fractions were pooled based on 
TLC analysis to give 150 mg (42%) of the desired 3-|(3-phenoxy-phenyl)[|3- 
( 1 , 1 -di methy lethoxy )pheny 1 ]methyl ]amino]- 1,1,1 -trifl uoro-2-propanol product 
as a clear, colorless oil, and an additional 60 mg (17%) was obtained as an amber 

oil. HRMS calcd. for C^F^gFgNC^: 460.2100 |M+H| + , found: 460.2103. 

20 *H NMR(C 6 D 6 ) 6 6.78-7.08 (m, 9H), 6.68 (d. 1H), 6.55 (t, 1H), 6.43 (dd, 
1H), 6.34 (dd, 1H), 4.23 (s, 2H), 3.81 (m, 1H), 3.48 (dd, 1H), 3.24 (m, 1H), 
2.25 (brs, 1H), 1.07 (s, 9H). 19 FNMR(C 6 D 6 )6 -78.92 (d, 3F). 

25 



30 
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EXAMPLE 655 



10 



15 



20 



OH 

F 3 C 




25 



3-[(3-phe n o X yphenyl)[[3-(2-hydroxy-3,3,3-trif]uoro.»- 
propoxy)phenyl] me th y lj am ino]-l,l,l-trifluoro-2.propanol 

EX-655A) The 3-(phenoxy)aniIine (555 mg, 3 mmol) and 3- 
hydroxybenzaldehyde (366 mg, 3 mmol) were dissolved in 7 mL of 1.2- 
dichloroethane. Acetic acid (0.189 mL, 3.15 mmol) and solid NaBH(OAc) 3 
0.01 g, 5 mmol) were added. The mixture was stirred at room temperature for 
3 h, then acidified with 1 N HQ solution. After neutralizing to pH 7 5 with 2 5 
N sodium hydroxide, the mixture was extracted with methylene chloride The 
orgamc layer was washed with brine and water, then dried over anhydrous 
MgS0 4 , and evaporated to give 609 mg (69%) of the desired N-(3- 

phenoxyphenyl) [ r3-hydroxyphenyl|methyl famine product as a brown oil which 
was greater than 90% pure by reverse phase HPLC analysis. MS mlz = 291 . 

The ^-( 3 -phenoxyphenyl)[[3-hydroxyphenyl]methyl|amine (400 mg 1 35 
mmol) product from EX-655A and l,U-trifluoro-2,3-epoxypropane (348 mg, 
3 mmol) were placed in a sealed vial, then stirred and heated to 95 °C for 15 h 
under an atmosphere of nitrogen. The viaJ was cooled, and more 1,1,1-trifluoro- 
2.3-epoxy P ropane (112 mg, 1 mmol) was added. The vial was sealed, then 
stirred and heated to 95 °C for a further 20 h under an atmosphere of nitrogen. 
The crude product was purified by flash columt, chromatography on silica gel 
e luung with ethy, acetate in hexane (1:6) to give 518 mg (77%) of the desired 3- 
[(3-phenoxyphenyl)[ r 3-(2-hydroxy-3,3,3-trifluoro-„-propoxy)-pheny.,methyl, 
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amino]- 1,1.1 -trifluoro-2-propanol product as a light amber oil, 98% pure by 

HPLC analysis. *H NMR (CDC1 3 ) 6 7.20-7.32 (m, 3H). 7.14 (t, 1H). 7.07 (t. 

1H), 6.95 (d. 2H), 6.80 (m, 2H), 6.74 (s, 1H). 6.48 (dd, 1H). 6.38 (m, 2H), 
4.59 (ABq. 2H), 4.31 (m, 1H), 4.18 (dd. 1H), 4.10 (dd. 1H). 3.83 (dd, 1H), 

5 3.54 (dd, 1H), 2.92 (d, 1H), 2.61 (d, 1H). 19 F NMR (CDCI 3 ) 6 -78.0 (d, 3F), 

-79.2 (d, 3F). HRMS calcd. for C 25 H 23 F 6 N0 4 : 516.1611 |M+H] + , found: 
516.1618. 

EX-655B) Another example, 3-[3-(4-fluorophenoxy)phenyl[|3-(2-hydroxy- 
10 3,3,3-trifluoro-n-propoxy)phenylJmethyl]amino]-l,l,l-trifluoro-2-propanol, 

was prepared by a similar method using 3-(4-fluorophenoxy)aniline as the 

staring material. HRMS calcd. for C 2 5H22F 7 N0 4 : 534.1515 |M+H] + , found: 
534.1505. 

15 EXAMPLE 656 



F 3 C 





OCF 2 CF 2 H 



3-[[3.(4-trifluoromethylphenoxy)phenyI][[3-(l,l,2,2- 
20 tetrafluoroethoxy).phenyI]nnethyl]amiino].l,l,l-trifliiioro-2- 

propanol 

EX -656 A) 3-Aminophenol (5.0 g, 45.8 mmol) and 4-bromo-a,a,a- 
trifluorotoluene (14.0 g, 62.2 mmol) were dissolved in anhydrous 
25 dimethylacetamide (20 mL), then anhydrous cesium carbonate (30 g, 92.3 
mmol) and copper triflate benzene complex (200 mg) were added. The mixture 
was stirred and heated to 85 °C using a reflux condenser under an argon 
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atmosphere. After 16 h. the mixture was diluted with water (120 mL) and the 
aqueous layer was exacted with d ,eth y , ether (4 x 60 mL, The c^T2 
layers were washed with 3 * HQ, 5% NaOH and water, then dried ot 
anhydrous M g SO, The ether was removed ,„ vacuo . and me „ d ^ 

Tl?Z n 7,T7 Chr0ma ~ « — * eiutin, with ethy, ace*te 
* hexane (1.8) to glve 6g 

tnfluoromethy^aniime product as a ye„ow oiI . which ^ 
yeliow powder, 98% pure by HPLC ana.ysis. HRMS ca.cd. for C 13 H 10 F 3 NO: 
254.0792 TM+HJ + , found: 254.0798. 

10 

EX.«56Aa n d3.(I.l,2,2- t Mrafluoroea,oxy)be„ 2 aldehyd e (555 m e 2 5 mrnoh 
were tiissolved in 6 mL 0 f a „ d ^ U^^f-T^ 

mmol,. and solid NaBH<OAc, 3 (, .0, g, 5 was added . The miM „ re ^ 

15 surred a. room tempemtute for 3 h , ^ acidjfied 

neutra„ z ,„ 8 to pH 7 . 5 „ ith 2 . 5 N fc ^ ^ ^ 

wi* CH 2 Q 2 (3 x 20 mL). The organic layer was washed with brine and water, 
then dried over anhydrous MgSO,. and evaporated ,o g,ve 861 m g (75%) of the 

dearer! ^3-(4->nn„oro m «hylphenoxy)-phen yl |,3-<,. 1 .2.2- Ktt afl uor<)etnoxy) 
pl.eny„me.hy„ami„e product as a btown oi ,, w h ,ch was greater than ^ Z 
by reverse phase HPLC analysis. MS m/z = 460 |M + H| + 

Ihenvl. rr WflUOTOme ' hylPhenOXy) - phenyl[ ' 3 - (, - , - 2 - 2 -'^"o^ 
Phenyl^edrylla^ne^mg, ,.5 tnmol, product from EX-656B and I ,7 
<rtflnoro-2,3-=poxypropa„e ,252 mg, 2.25 mmol, were dissolved i„ To Ml 'o 
— * Vderbtum „„) mfluoromethanesulfonate ,43 Z M mmofwal 
added, and * stirred solution was warn*. «, 50 °C for 2.5 h under an 
"»*-» <* nitrogen, a, which nme HPLC analysis indicated ma, no secondary 
amine y ng maredaf remained. The reacbon was quenched with Z Z 
exdacte. Wlm erne, The erne, layer was washed wim brine a„ d water, Z£ 
over anhyorous MgS0 4 . The cm de product was purine, by flash column 
chromatography on silica gel eluting with ethyl aceate in hexane „: 12 ) t0 give 



20 



25 



30 
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520 mg (61%) of the desired 3-[|3-(4-trifluoromethylphenoxy)phenylJ||3- 
(1 J ,2.2-tetrafluoroethoxy)phenyl Jmethyl JaminoJ- 1,1,1 -trifluoro-2-propanol 

product as a yellow oil, 99% pure by HPLC analysis. J H NMR (CDCI 3 ) 6 7.49 

(d, 2H), 7.30 (t, 1H), 7.20 (t. 1H). 7.07 (m, 2H), 7.00 (s, 1H), 6.95 (d, 2H). 
5 6.55 (dd, 1H), 6.43 (dd, 1H), 6.34 (t, 1H), 5.87 (tt, 1H), 4.64 (ABq, 2H). 

4.33 (m, 1H). 3.88 (dd, 1H), 3.58 (dd, 1H), 2.43 (bs, 1H). ,9 F NMR (CDCI3) 
6 -62.2 (s, 3F), -79.2 (d, 3F), -88.6 (m. 2F), -137.2 (dt, 2F). HRMS calcd. for 
C 25 H 19 F 10 NO 3 : 572.1282 fM+H] + , found: 572.1268. 



10 Additional examples of 3-|aryloxyphenyl[[phenyl]methyllaminol-l,l,l- 

tri-fluoro-2-propanols are prepared by one skilled in the art using similar 
methods, as shown in Example Table 42. 

15 Example Table 42. 3-fAryloxyphenyll[phenyIJmethyIJamino]- 

1,1,1 -trifluoro-2-propanols 




Ex. 
No. 


R SUB1 


Calculated Mass 
rM+Hl + 


Observed Mass 
fM+Hl + 


657 


CN 


529.1362 


529.1364 


658 


OCF^ 


588.1233 


588.1241 
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EXAMPLE 659 




3.[(3.phenoxypheny|)[ [ 3-(2,2,2.trifluoroetho X y)phenyl]methyl] 
amino]-l,l,l-trifluoro-2-propanol 

EX-659A) 3-Hydroxybenzaldehyde (12.22 g, 0.10 mol) and 100 mL of 
anhydrous methanol were combined in a 250 mL round-bottom flask. Sodium 
methoxide was slowly added as a 25 wt. % solution in methanol (21.61 g 0 10 
mol), and the methanol was removed under vacuum. Then 2,2.2-trifluoroethyl- 
/>-toluenesuIfonate (25.42 g, 0.10 mol) was added, the flask was purged with 
n-trogen, and 100 mL of ,V-methy« pyridine was added. The solution was 
surred for 24 h at 90 °C, quenched with water, and extracted with ether (3x) 
The combmed ether layers were washed with 1 M NaOH (2x), water, and brine, 
dried over MgS0 4 , filtered, and evaporated to give 11.72 g of crude product. 
Chromatography over silica gel eluting with 0-10% ethyl acetate in hexane 
followed by a second chromatography with toluene gave 5.24 g (26%) of the 
desired 3-(2.2,2-trifluoroethoxy)benzaldehyde product as a pale oil. *H NMR 
(C 6 D 6 ) 6 9.61 (s, 1H), 7.14 (d, IH), 7.06 (s, 1H), 6.97 (t, 1H), 6.75 (m, 
1H), 3.75 (m, 2H). 1 9 F NMR (C 6 D 6 ) 6 -74.45 (t, 3F). 



25 



EX-659B) The 3-(2,2,2-trifluoroethoxy)benzaldehyde (0.360 g 1 76 mmol) 
product from EX-659A and 3-phenoxyaniline (0.326 g, 1.76 mmol) were 
combmed in 50 mL of cyclohexane with 3A molecular sieves (1 g) and stirred 
overnight at 80 °C. The mixture was cooled, filtered, and evaporated, then 
d,ssolved in 50 mL of methanol and cooled to 0 °C. Solid sodium borohydride 
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(0.030 g, 0.79 mmol) was added in portions, and the mixture was stirred 
overnight. The reaction was quenched with 5% aq. NaHC0 3 and extracted with 
ether (3x). The combined ether layers were washed with water and brine, dried 
over MgS0 4 , filtered, and evaporated to give 0.50 g (76%) of the desired N-(3- 
5 phenoxyphenyI)f[3-(2,2,2-trifluoroethoxy)phenyl]methyllamine product as an 
amber oil, >95% pure by normal phase HPLC analysis. MS m/z = 373 [M + ]. 

The A^-(3-phenoxyphenyI)[[3-(2,2,2-trifluoroethoxy)phenyl]methyl]amine 
(0.50 g, 1.35 mmol) product from EX-659B and l,l,l-trifluoro-2,3-epoxy- 

10 propane (1.0 ml, 11 mmol) were heated to 90 °C in a sealed container under 
' argon for 2 d. The resulting mixture was eluted from silica gel with 4% ethyl 
acetate in hexane, and fractions were pooled based on TLC analysis to give 134 
mg (21%) of the desired 3-[(3-phenoxyphenyl)[r3-(2,2,2- 
trifluoroethoxy)phenyl]methyl] amino]- l,l,l-trifluoro-2-propanol product as a 

15 clear, colorless oil. *H NMR (C 6 D 6 ) 5 6.80-7.08 (m, 7H), 6.64 (d, 1H), 6.53 
(bt, 1H), 6.49 (t, 1H), 6.44 (dd, 1H), 6.34 (dt, 2H), 4.23 (s, 2H), 3.84 (m, 
1H), 3.61 (m, 2H), 3.53 (dd, 1H), 3.20 (m, 1H), 2.03 (d, 1H). 19 F NMR 

(C 6 D 6 ) 6 -74.20 (t, 3F), -78.95 (d, 3F). HRMS calcd. for C 24 H 2] F 6 N0 3 : 

486.1504 rM+H] + , found: 486.1498. 

20 



25 



30 
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EXAMPLE 660 



PCT/US99/22119 



15 



.CH 2 CBj 




20 



25 



5 3 " f(4 " ch,or : e 3 ;:^ 

methyl]-a min o]-l, U . trif , uoro . 2 . propanoI P V 

EX-660A) Sodium pentafluoroethyj propionate (8.4 . 50 flnH , 

lodotoiuene fSSo m mm j- °' mrao1 ) 30(1 3- 

(5.5 g, 25 mmol) were d lsS olved in anhydrous DMF(300 mL> Cul 

<9.5 g. 50 mmo.) was added, and the mixnne was heated ,o ,60 -c under 
pen.afluoroed.y, teW was eoHeced. The disd„ate was di.uted „ jt h B 2 G and 

concenhated in v„c„ 0 ,o give 5.25 g (55%, of Ute desired 3-pe nafluoroe , hv ,. 
■olueneproducasaooioriesaoi,. '„ NMR (CDCy » 7 . 36 (m , 4H) , M (J 
3H). '?F NMR (CDa 3 ) 5 -85.2 (s, 3F). -, ,5.2 (s, 2F). 

EX-660B)The3-pentafI U oroelhy,-to,uene(2 9 e 13 s mmn n ., , 

EX-660A and "-bronrosuccininride (2.5 g ,3 8 „tlT ' 'I 

i*. j g. 1.5.8 mmol) were dissolved in 

CC, 4 (25 mL , AIBN (50 mg) was added, and the mixture was reflux 
» under N, The reaedon nuxrute was coo,ed ,o room temper and diluted 
- warer. The ,aye. were separated, and ,he organic ,a y er was washed w,,h 
bnne. dned „i,h anhydrous MgS0 4 , fdrered. and concent in vacuo IO -¥e 
3.4 g (87%) of a cohort oi,. The 1 H NMR „ indicated ^ ^ 
Pfoduc, contained J-penrafluo^h,^,^ (7Q%) ^ 
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dibromide (10%) and 3-pentafluoroethyl toluene (20%). ! H NMR (CDCI 3 ) 6 

7.60 (m. 2H), 7.50 (m, 2H), 4.50 (s, 2H). ,9 F NMR (CDC1 3 ) 6 -85.1 (s. 3F), 
-115.4 (s, 2F). 

5 EX-660C) A solution of 3-(4-chloro-3-ethylphenoxy)aniline (1.7g, 6.9 mmol) 
was prepared in cyclohexane (13 mL). A solution of crude 3-pentafluoroethyl 
benzylbromide (1 g, 3.5 mmol) product from EX-660B in cyclohexane (10 
mL) was added dropwise over 3 min. The reaction mixture was refluxed under 

N 2 for 24 h and then was cooled to room temperature. The mixture was diluted 
10 with EL 2 O an d saturated aqueous NaHC0 3 . The layers were separated, and the 
aqueous layer was extracted with Et 2 0. The organic layer was washed with 

brine, dried with anhydrous MgS0 4 , filtered and concentrated in vacuo. The 

residue was purified by chromatography on silica gel eiuting with hexanes in 
ethyl acetate (95:5) which gave 0.56 g (35%) of the desired W-[3-(4-chloro-3- 
15 ethyIphenoxy)phenylJ[[3-(pentafluoro-ethyl)phenyl] methyl]amine product as an 

amber oil. *H NMR (CDCI3) 6 7.53 (m, 4H), 7.27 (d, 1H), 7.15 (t, 1H), 

6.93 (d, 1H), 6.77 (dd, 1H), 6.41 (tt, 2H), 6.30 (t, 1H), 4.41 (s, 2H), 2.73 (q, 

2H), 1.23 (t, 3H). 13 CNMR (CDC1 3 ) 6 158.6, 156.1, 143.4, 141.3, 140.2, 

131.3, 130.7, 130.4, 129.4, 128.1, 120.4, 117.8, 108.8. 103.9, 48.5, 27.5, 

20 14.1. 19 F NMR (CDCI3) 6 -85.1 (s, 3F), -115.2 (s, 2F). HRMS calcd. for 

C 23 H 19 ClF 5 NO: 456.1 154 [M+H1 + , found: 456.1164. 

The A r 43-(4-chloro-3-ethylphenoxy)phenyl][r3KpentafluoroethyI)phenyll 
methyl]-amine (0.05 g, O.llmmol) product of EX-660C was dissolved in 
25 anhydrous acetonitrile (0.2 mL). l,l,l-trifluoro-2,3-epoxy propane (0.1 g, 0.89 

mmol) and Yb(OTf) 3 (7 mg, 0.001 mmol) were added, and the reaction mixture 
was stirred under N 2 at 45 °C. After 3 h, the reaction mixture was cooled to 
room temperature and diluted with Et 2 ° and saturated aqueous NaHC0 3 . The 
layers were separated and the aqueous layer was extracted with Et^O. The ether 
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layers were combined, washed with brine, dried with anhydrous Na 2 S0 4 . 
filtered, and concentrated in vacuo. The viscous oil was adsorbed onto silica gel 
and eiuted with hexanes in ethyl acetate (95:5) which gave 20 mg (32%) of the 
des.red 3 -l( 4 -chloro-3-ethyIphenoxy)phenyI[[3-(pentafl UO roethyl)phenyl|- 
5 methyl]amino]-l,lJ-trifluoro-2-propanol product as a viscous, colorless oil. *H 
NMR (CDa 3 ) 6 7.47 (m, 4H), 7.23 (m, 3H), 6.90 (d, 1H), 6.72 (dd, 1H), 
6.52 (d, 1H), 6.42 ( m , 2H), 4.73 (s, 2H), 4.39 (m, 1H), 3.91 (dd, 1H), 3.58 
(m, 2H), 2.73 (q, 2H), 2.57 (s, 1H), 1.22 (t, 3H). 19 FNMR (CDCI3 ) 6 -79.2 
(s, 3F), -84.9(s, 3F), -115.2 (s, 2F). HRMS calcd. for C 26 H 22 C1F 8 N0 2 : 
10 568.1290 fM+H] + , found: 568.1314. 



15 



20 



25 



EXAMPLE 661 




OCF 2 CF 2 H 



FoC 



6-nuoro-3,4-dihydro.4-([3-(l,l,2,2-tetrafluoroethoxy)phenyl] 
methyl].2-(trifluoromethyl)-2H-l,4-benzoxa 2 ine 

EX-661A) A mixture of 2,5-difluoroaniline (2.58 g, 20 mmol) and 3-(l 1 2 2- 
tetrafluoroethoxy)benzaldehyde(4.44 g, 20 mmol) in cyclohexane (50 mL) was 
heated under reflux for 5 h using a Dean-Stark trap to remove water The 
solvent was removed in vacuo, and the residue was dissolved in methanol (30 
mL). The solution was stirred and cooled to 0 °C, then sodium borohydride was 
added (1.32 g, 35 mmol). The mixture was allowed to warm to room 
temperature and stirred for 2 h, then acidified with 1 N HC1. After neutralizing 
to pH 7.5 with 2.5 N sodium hydroxide, the mixture was extracted with diethyl 
ether (3 x 20 mL). The organic layer was washed with brine and water, then 
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dried over anhydrous MgS0 4 , and evaporated to give 5.7 g (86%) of the desired 

A^-(2,5-difIuorophenyl)[f3-(lJ,2.2-tetrafluoroethoxy)phenyI]-methyl |amine 
product as a brown oil, which was greater than 90% pure by reverse phase 

HPLC analysis. MS m/z = 336 [M + ]. 

5 

EX - 66 1 B) The AM2,5-difluorophenyl)[[3-( 1 , 1 .2,2-tetrafluoroethoxy )pheny] ] 
methylj-amine (2.22 g, 6.67 mmol) product from EX-661A and 1JJ- 
trifluoro-2,3-epoxypropane (1.12 g, 10 mmol) were dissolved in 1.5 mL of 
acetonitrile. Ytterbium (III) trifluoromethanesulfonate (0.21 g, 0.33 mmol) was 
10 added, and the stirred solution was warmed to 50 °C for 2 h under an 
atmosphere of nitrogen, at which time HPLC analysis indicated that no 
secondary amine starting material remained. The reaction was quenched with 
water and extracted with ether. The ether layer was washed with water and brine, 

then dried over anhydrous MgS0 4 . The crude product was purified by flash 
15 column chromatography on silica gel eluting with ethyl acetate in hexane (1:10) 
to give 2.49 g (84%) of the desired 3-f(2,5-difIuorophenyI)[[3-(l,l,2,2- 
tetrafluoro-ethoxy)phenyl]methyl]amino]-l,l,l-trifluoro-2-propanol product as a 

yellow oil, 99% pure by HPLC analysis. HRMS calcd. for C 18 H ]4 F 9 N0 2 : 
448.0959 [M+H] + , found: 448.0940. 

20 

The 3-|(2,5-difluorophenyl)[r3-(l,l,2,2-tetrafluoroethoxy)phenyljmethyll 
amino}- 1,1,1- trifluoro-2-propanol (200 mg, 0.45 mmol) product from EX- 
66 IB was dissolved in anhydrous dimethylformamide (20 mL), and powdered 

K 2 C0 3 (180 mg) was added. The mixture was stirred and heated to 145 °C for 

25 15 h. The mixture was diluted with water (60 mL) and extracted into ether (2 x 
40 mL), which was washed with brine and water. The ether solution was dried 

over anhydrous MgS0 4 , and the ether was removed in vacuo. The crude 

product was purified by flash column chromatography on silica gel eluting with 
ethyl acetate in hexane (1: 15) to give 86.9 mg (48%) of the desired 6-fluoro-3,4- 
3 0 dihydro-4-[( 3-( 1 , 1 ,2,2-tetrafl uoroethoxy)pheny I Jmethy 1 j-2-(tri-fluoromethy 1)- 

2H-l,4-benzoxazine product as a yellow oil, 98% pure by HPLC analysis. *H 
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NMR (CDa 3 ) 6 7.39 (t. IH). 7.17 (m. 3H). 6.88 (m, IH). 6.41 (m. 2H), 5.92 
(tt, IH), 4.54 (m, IH). 4.45 (s, 2H), 3.44 ( m . 2H). 19 F NMR (CDa 3 ) 6 - 
77.7 (d. 3F), -88.6 (m, 2F). -120.28 (m, IF), -137.2 (dt. 2F). HRMS calcd. 
for C, 8 Hj 3 F 8 N0 2 : 428.0899 [M+HJ + , found: 428.0910. 

5 

EXAMPLE 662 



10 



15 



20 




25 



2,2,2-trifluoro.l.[[(3.nuorophenyl)[3-(trifIuoromethyl) 
benzoyI]amino]-methyl]ethyI 3-trifluoromethyIbenzoate 

EX-662A) 3 -[( 3 -fl"orophenyl)[phenyl m ethyI]aminoJ-l,l,l-trifluoro-2- 
propanol (2.56 g, 8.2 mmol) was dissolved in methanol (30 mL) and 
hydrogenated over 5% palladium on charcoal for 3 h. The mixture was filtered 
through cel.te, and the solvent was removed in vacuo to give 1.8 g (98%) of the 
desired 3-[(3-fluorophenyl)amino]-l,l,l-trifluoro-2-propanol product as an oil, 
99% pure by HPLC analysis. MS mlz = 224 fM+H] + . 

The 3-((3-fluorophenyl)aminoM,l,l-trifluoro-2-propanol (446 mg, 2.0 mmol) 
from EX-662A and triethylamine (544 mg) were dissolved in anhydrous 

CHC1 3 (30 mL) and cooled to 0 °C. Then a solution of 3-trifluoromethyIbenzoyl 
chloride (1.04 g, 5.0 mmol) in anhydrous CHCl 3 (6 mL) was added over a 
period of 15 min. The solution was stirred at room temperature. After 14 h, the 
solution was washed with 5% NaHC0 3 (2 x 20 mL) and brine (2x10 mL), and 
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then dried over anhydrous MgS0 4 . Removal of the solvent in vacuo gave 832 

mg (73%) of the desired 2.2,2-trifluoro-l-[[(3-fluoro-phenyI)|3- 
(trifluoromethyI)benzoy]]ainino]niethyl]ethyl 3-trifluoromethyl-benzoate product 
as an amber oil, which was greater than 95% pure by reverse phase HPLC 

analysis. *H NMR (CDCI3) 6 7.25-8.39 (m, 9H), 7.02 (q, 1H), 6.71 (m, 2H), 
6.11 (m, 1H), 4.58 (dd, 1H), 4.35 (dd, 1H). 19 F NMR (CDC1 3 ) 5 -64.4 (m, 
6F), -77.4 (s, 3F), -111.3 (m, IF). HRMS calcd. for C 25 H, 5 F ]0 NO 3 : 
568.0970 fM+H] + , found: 568.0968. 



EXAMPLE 663 




A^-(3-fluorophenyl)-A^-(3,3,3-trifluoro-2-hydroxypropyl)- 
3-(trifluoromethyl)benzamide 

A solution of 2,2,2-trifluoro-l-[|(3-fluorophenyl)f3-(trifluoromethyl)benzoyl] 
aminoj-methyljethyl 3-trifluoromethyl-benzoate (600 mg, 1.06 mmol) from 

EX -662 in methanol was treated with 28% ammonia solution (122 pL). The 
solution was stirred at room temperature for 10 h. The reaction was quenched 
with water and extracted with ether. The ether layer was washed with brine and 

water, then dried over anhydrous MgS0 4 . The crude product was purified by 
flash column chromatography on silica gel eluting with ethyl acetate in hexane 
(1:8) to give 255 mg (61%) of the desired W-(3-fluorophenyI)-./V-(3,3,3- 
trifluoro-2-hydroxypropyl)-3-(trifluoromethyl)benzamide product as a white 
powder, 97% pure by HPLC analysis. l H NMR (CDCI3) 6 7.56 (m, 3H), 7.32 
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*» 2HX 6.98 (m , 1HX 6 . 90 (m , ^ 

»HX 4.01 (dd, 1H). ,9 FNMR(CDCf \x imi 

(CDCI 3 ) & -64.7 (s. 3F), -80.3 ( s , 3 F). -J , ,. 0 

(m, JF). HRMS calcd for C H c 

396.082,. C 17H 12 F 7 N0 2 : 396.0854 |M+H] + , found: 

5 

EXAMPLE 664 




The m™* was cooled and dil„,ed wi,h water (20 ml > .. 

* * 40 mL) , » hicll was wasned with 0 .r; ( ^ , : d dex * racttdi »'°^ 

■ . N JNauH and water. The eth^r 

solufon was dried over anhydrous M fi SO Th, * 

givina the H • , sM gS0 4 . The ether was removed in vacuo 

**-u, i.ys (s, 3H). NMR rrnri 

(CDCJ 3 ) 6 64.0 (s, 3F), -77.2 («, 3F), ., ,2.9 (,, 

IF). HRMS calcd foi-r u ir k T ^ 
;s ^ ^C |9 H ]6 F 7 N0 2 : 424.1,48 ,M +H J + , found. 424. , 1 59. 
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EXAMPLE 665 




OH 



CF 3 



5 

1,1 T -[methylenebis[3,l-phenylene[[[3- (trifluoromethoxy)phenyl] 
methyl]imino]]]bis[3,3,3-trifluoro-2-propanol] 

EX-665A) A solution of 3,3'-diaminophenylmethane (1.48 g, 7.5 mmo!) and 
10 3-trifluoromethoxy-benzaldehyde (2.85 g, 15 mmol) in cyclohexane (50 mL) 
was heated under reflux for 5 h using a Dean-Stark trap to remove water. The 
solvent was removed in vacuo, and the residue was dissolved in methanol (30 

mL). The solution was stirred and cooled to 0 °C, and solid sodium 

borohydride was added (0.87 g, 23 mmol). The mixture was allowed to warm 
15 to room temperature and stirred for 2 h, then acidified with 1 N HCI. After 
neutralizing to pH 7.5 with 2.5 N sodium hydroxide, the mixture was extracted 
with diethyl ether (3 x 30 mL). The organic layer was washed with brine and 

water, then dried over anhydrous MgSG> 4 , and evaporated to give 3.19 g (78%) 

of the desired S^'-A^^'-bis^fluoromethoxyphenyOdiamino-phenylmethane 
20 product as a brown oil, which was greater than 90% pure by reverse phase 

HPLC analysis. MS m/z = 546 [M + L 

The amine (2.18 g, 4 mmol) product from EX -665 A and Ll,l-trifluoro-2,3- 
epoxy-propane (0.67 g, 6 mmol) were combined in a sealed vial and heated to 95 

25 °C for 2 days, at which time HPLC analysis indicated that little secondary amine 

starting material remained. The excess oxirane was removed under nitrogen, and 
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dre crude product was purified by flash column chromatography „„ silica „ 

nwir, T TT " """" (i:I2) 10 * ve 2 0 * <"*> * * «^ 

b,s-r3,3,3-tnfl UO ro-2-propa„olJ product as a light amber oil. 99% pure by HPLC 
5 analysis. ' H NMR ( CDa 3 ) 5 7.30 (,, 2H). 7,0 (m. 6H). 7.02 <s. 2H). 6 58 
On, 4H), 6.52 (s. 2H), 4.60 (s, 4H). 4.22 <m, 2H>, 3.80 <s. 2H). 3.79 (dd 
2H), 3.48 (dd. 2H), 2.60 (brs, 2H). l9 FNMR<CDa 3 ) 6 -66.2 (s, 6F), -79.2 

(d, 6F). HRMS calcd. for C 35 H 30 F 12 N 2 0 4 : 77..2092 [M + H1 + , found- 
771.2072. 



10 



15 



20 



EXAMPLE EX-666 




25 



4-[[(4-fluoropheno Xy )phenyl][[3-(l,l,2,2-tetrafluoroethox y ) 
phenyl]. m ethyl] am i n o]-i,i,i. trifluoro . 2 . butanol 

from EX-611A and S-d.l^-tetrafluoroethoxy^enzaldehyde (1 5 <> ? 0 
nunol) were disso.ved in 20 mL of dichloroethane and acetic acid (0.40 mL, 7 7 

^ the " S ° ,id NaB H(OAc) 3 0.8 g, 8.4 mmol) was added. The mixture 
was stirred at room temperature for 3 d. then quenched with water and extracted 
wth ether. The ether ,ayer was washed with water and brine, then dried « 
MgS0 4 , and evaporated to give 1.6 g of crude product, which was purified by 
reverse phase HPLC to give 0.90 g (37 %) of the desired 4-f„3-(l 1 2 2 
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yellow oil. HRMS calcd. for C 13 H 14 F 7 N0 2 : 350.0991 [M+H| + , found: 
350.0971. 

The 1,1,1 -trifluoro[[3-( 1 , 1 ,2,2-tetrafluoroethoxy)phenyl]methyI]aminoJ-2- 
5 butanol (0.35 g, 1 mmol) from EX-666A, 3-(4-fluorophenoxy)bromobenzene 

(0.32 g, 1.2 mmol), Pd 2 (dba) 2 (18 mg, 0.02 mmol), (/?,+) BINAP (49 mg, 
0.08 mmol), and Cs 2 00 3 (0.46 g, 1.4 mmol) were mixed in 9 mL of toluene 
and heated to 100 °C for over 2 weeks, at which time FAB MS (m/z = 536.3 
TM+H] + ) indicated that the desired 4-f[(4-fluorophenoxy)phenyI]-(I3-(l, 1,2,2- 

10 tetrafluoroethoxy)phenyl] methyl ]ami no]- 1 ,l,l-tri-fluoro-2-butanol product had 
formed. 

Based on the preceding procedures, other substituted 3-f(7V-aryl)- 
[faiyl]methyl]amino]-haIo-2-propanols can be prepared by one skilled in the art 

15 using similar methods, as shown in Example Tables 43, 46, and 47. 
Substituted 3-[(A^-aralkyl)-[[aralkyI]amino]-halo-2-propanols can also be 
prepared by one skilled in the art using similar methods, as shown in Example 
Tables 44 and 45. Substituted 3-l(A^-aryl)-[[aryl|methyljamino]-haloalkoxy-2- 
propanols can be prepared by one skilled in the art using similar methods, as 

20 shown in Example Table 48. 
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Example Table 43. 3-|(A^aryl)-{(aryl)methyl]amino]- 
1,1,1 -trifluoro-2-propanols. 



SUB1 




SUB2 



1 Ex. 

1 XT „ 

I No . 

I 667 


R SUB1 


RSUB2 


Calculated 


Observed j 


Mass 

rM+Hi + 


Mass 
1M+H1 + J 


1 668 


| 2-OCH 3 


4-CH3 


340.1524 


340.1492 


I 669 


| 2-OCH3 


3-CH3 


340.1524 


340.1527 1 


I 670 


| 2-OCH3 


3-CF3 


394.1242 


394.1239 1 


1 67] 


3-F 


2-CF3 


382.1042 


382.1029 1 


1 672 


S 3-F 


2-CH3 


328.1325 


328.1319 1 


1 673 


| 4-CF3 


4-CH3 


378. 1 293 


378.1273 1 


1 674 


| 2 -CF 3 


4-CH3 


.578.1293 


378.1284 1 




3-F 




474.1304 


474.1276 


675 


3-F 


3-(4-OCH 3 - 
phenoxy) 


436.1536 


436.1532 I 


1 676 ! 


3-F 


3-(4-Cl -phenoxy ) 


440.1040 


440.1048 1 


1 677 


3-F 


3,5-(CF 3 ) 2 


450.0916 


450.0923 1 


1 678 i 


2,3-difluoro 


3-CH3 


346.1230 


346.1209 1 


1 679 
1 680 


2-F, 3-CF3 


4-CH3 


396.1198 


396.1200 I 




2-F, 3-CF3 


3-CH3 


396.1198 


396.1180 1 


1 681 


2,3-difluoro 


4-CH3 


346.1230 


346.1228 1 


1 682 


2-OCH3 


4-CF3 


394.1242 


394.1246 1 


1 683 
1 684 


3-OCF3 


4-benzyloxy 


486.1504 


486.1538 1 




3-phenoxy 


2-N0 2 , 4-CI 


467.9 


467.9 1 


685 


3-phenoxy 


4-(3,4-CI 2 - 


548 


548 1 
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Fx 

Ml/ A* 


R SUB1 


R SUB2 


*_aicuiateu 


Observed 


No. 


Mass 
rM+Hl + 


Mass 
TM+H1 + 






phenoxy) 






686 


3-phenoxy 


4-OCH3 


418 


418 


687 


3-phenoxy 


3,4-(OCF 2 CF 2 0) 


518.1202 


518.1286 


688 


3-OCF 3 


3-CF3 


448 


448 


689 


4-phenyl 


3-GF3 


440.1449 


440.1430 


690 




3-phenoxy 


524 


524 


691 


2,5-(CF 3 ) 2 


3-CF3 


500 


500 


692 


3-OH 


3-OCF3 


396.1034 


396.1053 


693 


3-|4-(propan- 
oyl)phenoxy| 


3-OCF 2 CF 2 H 


560.1672 


560.1694 



Example Table 44. 3-fN-|(aryI)methyl]-f(aryI)methyllamino|- 
1,1,1 -trifluoro-2-propanols. 



SUB1 




SUB2 



Ex. 
No. 


R SUB1 


R SUB2 


Calculated 
Mass TM+H1 


Observed Mass 
fM+Hl 


694 


3-CI 


3-OCF 3 


428.0852 


428.0817 


695 


3-Br 


3-OCH3 


472.0347 


472.0312 


696 


2-F 


2-CF3 


396.1198 


396.1 193 



10 



SDOCID: <WO 0018721A1 J_> 



WO 00/18721 



PCT/US99/22119 



284 



Example Table 45. 3-fyV-[(aiyl)methy J ]-[( aiy |) m ethyI] am i„o]-l,lj. trif ] 

propanols. 



uoro-2- 



FH 2 C 




SUB1 



SUB 2 



Ex. 
No. 


R SUB1 


R SUB2 


Calculated 
Mass [M+H] 


Observed M»«c 
fM+Hl 


697 


3-OCF 3 


3-OCF3 


442.1253 " 


442.1232 - 



Example Table 46. 3 W a,yl )-AKandkyl)amino]- 1 , 1 , , -trifluoro-2- P ropanols. 

HO R< 

^SUB2 



RC 




SUB1 

I 



10 
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Example Table 47. 3-fA^-(aryl)-|(aryl)methyl]amino)-l,l,l-trifluoro-2- 

propanols. 



HO 



RC 




R 



SUB1 



XR SUB2 



Ex. 
No. 


R SUB1- N - R SUB2 


Calculated 
Mass fM+Hl 


Observed Mass 
fM+Hl 


700 












280.0949 


280.0938 











Example Table 48. 3-fA'-(aryl)-N-(aralkyl)aminol-l-haloaIkoxy-2-propanoIs. 



10 



HF 2 CF 2 CO 




PCF 2 CF 2 H 



Ex. 
No. 


R SUB1 


Calculated 
Mass fM+Hl 


Observed Mass 
fM+Hl 


701 


F 


584.1483 


584.1473 


702 


CF 3 


634.1451 


634.1432 



Based on the preceding procedures, additional substituted 3-l(7V-aryl)- 
l[aryljmethyl]amino]-halo-2-propanols are prepared by one skilled in the ait 
15 using similar methods, as shown in the multiple sections of Example Table 49. 
Substituted 4-|A^-(ai7l)4(aiyl)methynamino]-l,l,l,2,2-pentafluoro-3-butanols 
are prepared by one skilled in the art using similar methods, as shown in 
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Example Table 50. Substituted 3-|W-<aryl M(aryl)oxyJaminoJ- 1.1,1 -trifluoro-2- 
propanols are prepared by one skilled in the art using similar methods, as shown 
in Example Table 51. Substituted 3-|^-(aryl)-|(aryl)methyl|amino|-l,l. 1 - 
trifluoro-2-butanols are prepared by one skilled in the art using similar methods. 
5 as shown in Example Table 52. 

Substituted 3-[MAr'-(diaryl)amino]-l,l,l-trifluoro-2- P ropanols are prepared by 
one skilled in the art using similar methods, as shown in Example Table 53. 
Substituted 2-[A/KarylH(aryl)me%lJanuno]-l-trifluoromethylcyclopentanols 
are prepared by one skilled in the art using similar methods, as shown in 
10 Example Table 54. 



15 



20 
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Example Table 49. Substituted 3-[A^-(arylV|(aryl)methyl|amino)-l,lJ- 

trifl uoro-2-propanol s . 



OH 



F 3 C 




SUB1 



CF 2 CF 3 




SUB 2 



Ex. 
No. 


R SUB1 


703 


3-isopropyl 


704 


2-C1, 3-C1 


705 


3-CF3O 


706 


4-F 


707 


4-CH3 


70o 


2-F, 5-Br 


709 


3-CHF 2 0 


710 


3-CH3CH2 


711 


3-CH3, 5-CH3 


712 


3-(CH 3 ) 3 C 


713 


4-F, 3-CH3 


714 


3-C1, 4-C1 


715 


3,4-(CH 2 ) 4 


716 


3-HCF 2 CF 2 0 


717 


H 


718 


3-(CH 3 ) 2 N 


719 


3-cyclopropyl 


720 


3-(2-furyl) 


721 


3-CF 3 CF 2 


722 


4-NH 2 



F 3 C 



OH T CF2CF 3 



Ex. 
No. 


R SUB2 


1048 


3-CF30-benzyloxy j 


1049 


3-CF3 -benzyloxy 


1050 


3-F, 5-F-benzyloxy 


1051 


cyclohexylmethyleneoxy 


1052 


benzyloxy 


1053 


3-CF3, 5-CF3 -benzyloxy 


1054 


4-CF30-benzyloxy 




4-CH3CH2-benzyIoxy 


1056 


isopropoxy 


1057 


3-CF3~benzyl 


1058 


isopropylthio 


1059 


cyclopentoxy 


1060 


3-CI-5-pyridinyloxy 


1061 


3-CF3 S-benzy loxy 


1062 


3-CH3, 4-CH3 -benzyloxy 


1063 


2-F, 3-CF3 -benzyloxy 


1064 


3-F. 5-CF3 -benzyloxy 


1065 


4-(CH 3 ) 2 CH-benzyloxy 


1066 


1-phenylethoxy 


1067 


4-F, 3-CH3 -benzoyl 
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Example Table 49(Continued). Substituted W-(aiylH(aiyl)inediyl|ainiiio|. 

1,1,1 -trifluoro-2-propanoJs. 



Ex. 
No. 


R SUB1 


723 


3-CH 3 , 4-CH3, 
5-CH3 


724 


4-CH 3 CH 2 CH 2 0 


725 


2-N0 2 J 



Ex. 
No. 


R SUB2 


1068 


3-CF3-phenyl- 


1069 
1 1070" 


4-CH3 O-pheny lamino- 




4-N0 2 -phenylthio- 




RSUB2 



OH T 

F3 c^ N W= 



F 2 CF 2 CF 3 



Ex. 
No. 


R SUB1 


Ex. 
No. 


R SUB2 


726 


3-isopropyl 


1071 


3-CF30-benzyloxy 


727 


2-C1, 3 -CI 


1072 


3-CF3-benzyloxy 


728 


3-CF3O 


1073 


3-F, 5-F-benzyloxy 


729 


4-F 


1074 


j_ cyclohexylmethyleneoxy 


730 


4-CH3 


1075 


benzyloxy 


731 


2-F, 5-Br 


1076 


3-CF3, 5-CF3 -benzyloxy 


732 


2-Br, 5-F 


1077 


4-CF 3 0-benzyloxy 


733 


3-CH3CH2 


1078 


4-CH3CH 2 -benzyloxy 


734 


3-CH3, 5-CH3 


1079 


isopropoxy S 


735 


3-(CH 3 ) 3 C 


1080 


3-CF3 -benzyl 


736 


4-F. 3-CH3 


1081 


isopropylthio 


737 


3-CI, 4-CI 


1082 


cyclopentoxy 


738 


3,4-(CH 2 ) 4 


1083 


3-ui-^-pyndinyloxy 


739 


3-HCF 2 CF 2 0 


1084 


3-CF3S-benzyloxy 


740 


3-CHF 2 Q 


1085 


3-CH3, 4-CH 3 -benzyloxy 
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Example Table 49(Continued). Substituted 3-fA^-(aryl)-((aryl)methyI]amino|- 

1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


R SUB1 


741 


3-(CH 3 ) 2 N 


742 


3-cyclopropyl 


743 


3-(2-furyl) 


744 


3-CF 3 CF 2 


745 


4-NH 2 


746 


3-CH3, 4-CH3, 
5-CH3 


747 


4-CH 3 CH 2 CH 2 0 


748 


2-N0 2 



Ex. 
No. 


R SUB2 


1086 


2-F, 3-CF3 -benzyloxy 


1087 


3-F, 5-CF3 -benzyloxy 


1088 


4-(CH 3 ) 2 CH-benzyloxy 


1089 


1-phenylethoxy 


1090 


4-F, 3-CH 3 -benzoyl 


1091 


3-CF3-phenyl- 


1092 


4-CH30-phenylamino- 


1093 


4-N0 2 -phenylthio- 




SUB1 




SUB2 



OH I C F 3 OH | PF a 



Ex. 
No. 


R SUB1 


749 


3-isopropyl 


750 


2-C1, 3-CI 


751 


3-CF3O 


752 


4-F 


753 


4-CH3 


754 


2-F, 5-Br 


755 


4-CI, 3-CH 3 CH 2 


756 


3-CH3CH2 


757 


3-CH3, 5-CH3 



Ex. 
No. 


R SUB2 


1094 


3 -C F3 O-benzy 1 oxy 


1095 


3-CF3-benzyloxy ] 


1096 


3-F, 5-F-benzyloxy 


1097 


cyclohexylmethyleneoxy 


1098 


benzyloxy 


1099 


3-CF3, 5-CF3 -benzyloxy 


1100 


4-CF30-benzyloxy 


1101 


4-CH3CH 2 -benzyloxy 


1102 


isopropoxy 
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Example Table 49(Continued). Substituted 3-fAKaryl)-|(aryl)methyl lamino]- 

1,1,1 -trifl uoro-2-propanols. 



Ex. 
No . 


R SUB1 


758 




759 




760 


3-CI, 4-C1 


761 


3,4-(CH 2 ) 4 


762 


3-HCF 2 CF 2 0 


763 


3-CHF 2 0 


764 


3-(CH 3 ) 2 N 


765 


3-cyclopropyl 


766 


3-(2-furyl) 


767 


3-CF 3 CF 2 


768 


4-NH 2 


769 


3-CH 3 , 4-CH3, 
5-CH3 


770 


4-CH 3 CH 2 CH 2 0 


771 


2-N0 2 



Ex. 
No 


R SUB2 


1103 


3-CF3 -benzyl 


1104 


isopropylthio 


1105 


cyclopentoxy 


1106 


3-CI-5-pyridinyloxy 


1107 


3-CF? S-benzyloxy 


1108 


3-CH3, 4-CH3>benzyloxy 


1 109 


2-F, 3-CF3~benzyloxy 


1110 


3-F, 5 -CF3 -benzyl oxy 


1111 


4-(CH 3 ) 2 CH-benzyIoxy '. 


1112 


1 -phenylethoxy 


1113 


4-F 3-CH 3 -benzoyl 


1114 


3-CF 3 -phenyl- 


1115 


4-CH30-phenylamino- 


1116 


4-N0 2 -phenylthio- 




Ex. 
No. 


R SUB1 


772 


3-isopropyl 


773 


2-C1, 3-CI 


774 


3-CF 3 0 


775 


4-F 



Ex. 
No. 


R SUB2 j 


1117 


3-CF30-benzyloxy 


1118 


3-CF3-benzyloxy 


1119 


3-F. 5-F-benzyloxy 


1120 


cycl oh exy Imethy 1 eneoxy 
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Example Table 49(Continued). Substituted 3-|A^-(aryI)-[(aryl)methyI |amino]- 

1,1,1 -trifluoro-2-propanoIs. 



Ex. 
No. 


^SUBl 




Ex. 
No. 


R SUB2 


776 


4-CH 3 




1121 


benzyl oxy 


111 


2-F, 5-Br 




1122 


3-CF3, S-CF^-benzyloxy 


IIS 


4-C1, 3-CH3CH2 




1123 


4-CF30-benzyIoxy 


779 


3-CH3CH2 




1124 


4-CHiCH2-benzyloxy 


780 


3-CH3, 5-CH3 




1125 


isopropoxy 1 


781 


3-(CH 3 ) 3 C 




1126 


3 -CF^ -benzyl 


782 


4-F, 3-CH3 




1127 


isopropylthio 


783 


3-C1, 4-CI 




1128 


cyclopentoxy 


784 


3,4-(CH 2 ) 4 




1129 


3-CI-5-pyridinyloxy 


785 


3-HCF 2 CF 2 0 




1130 


3-CF3S-benzyloxy 


786 


3-CHF 2 0 




1131 


3-CH 3 , 4-CH 3 -benzyloxy 


787 


3-(CH 3 ) 2 N 




1132 


2-F, 3-CF3>benzyIoxy 


788 


3-cyclopropyl 




1133 


3-F, 5-CF3-benzyloxy 


789 


3-(2-furyl) 




1134 


4-(CH 3 ) 2 CH-benzyloxy 


790 


3-CF 3 CF 2 




1135 


1-phenylethoxy 


791 


4-NH 2 




1136 


4-F, 3-CH 3 -benzoyl 


792 


3-CH3, 4-CH3, 
5-CH3 




1137 


3-CF3-phenyI- 


793 


4-CH 3 CH 2 CH 2 0 




1138 


4-CH30-phenylamino- 


794 


2-N0 2 




1139 


4-N02~phenylthio- 
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Example Table 49(Continued). Substituted 3-|W-(aryl)-|(aryl)methyI |amino|- 

1,1,1 -trifluoro-2-propanols. 




F 3 C 




"^SUBI Ij 

r CH(CFs)2 OHJ CH(CF3)2 



Ex. 
No. 


R SUB1 


795 


3-isopropyl 


796 


2-C1, 3-CI 


797 


3-CF 3 0 


798 


4-F 


799 


4-CH3 


800 


2-F, 5-Br 


801 


4-C1, 3-CH3CH2 


802 


3-CH3CH2 


803 


3-CH3, 5-CH3 


804 


3-(CH 3 ) 3 C 


805 


4-F, 3-CH3 


806 


3 -CI, 4-C1 


807 


3,4-(CH 2 ) 4 


808 


3-HCF 2 CF 2 0 


809 


3-CHF 2 0 


810 


3-(CH 3 ) 2 N 


811 


3-cyclopropyl 


812 


3-(2-furyl) 


813 


3-CF 3 CF 2 


814 


4-NH 2 


815 


3-CH3, 4-CH3, 
5-CH3 



Ex. 
No. 


R SUB2 


1140 


3 -CF-i O-benzy loxy 


1141 


3 -CF3 -benzyl oxy 


1142 


3-F, 5-F-benzyioxy 


1143 


cyclohexylmethyleneoxy 


1 144 


benzyloxy 


1145 


3-CF3, 5-CF3 -benzyloxy 


1 146 


4-CF3 O-benzy loxy 


1147 


4-CH 3 CH 2 -benzyloxy 


1148 


isopropoxy 


1149 


3-CF3 -benzyl 


1150 


isopropylthio 


1 151 


cyclopentoxy 


1152 


3-Cl-5-pyridinyloxy 


1153 


3-CF3S-benzyloxy 


1154 


3-CH3, 4-CH3-benzyloxy 


1155 


2-F, 3-CF3 -benzyloxy | 


1156 


3-F, 5-CF3 -benzyloxy 


1157 


4-(CH 3 ) 2 CH-benzyloxy 


1158 


1-phenylethoxy 


1159 


4-F, 3-CH3 -benzoyl 


1160 


3-CF3 -phenyl- 
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Example Table 49(Continued). Substituted 3-f W-(aryI)-[(aiyl)methyI |amino|- 

1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


R SUB1 


816 


4-CH 3 CH 2 CH 2 0 


817 


2-N0 2 



Ex. 
No. 


R SUB2 


1161 


4-CH3 O-phenylami no- 


1162 


4-N0 2 -phenylthio- 




OCH(CF3> 2 



Ex. 
No. 


R SUB1 


818 


3-isopropyl 


819 


2-C1, 3-C1 


820 


3-CF3O 


821 


4-F 


822 


4-CH3 


823 


2-F, 5-Br 


824 


4-C1, 3-CH 3 CH 2 


825 


3-CH 3 CH 2 


826 


3-CH3, 5-CH3 


827 


3-(CH 3 ) 3 C 


828 


4-F, 3-CH3 


829 


3-CI, 4-CI 


830 


3,4-(CH 2 ) 4 


831 


3-HCF 2 CF 2 0 


832 


3-CHF 2 0 


833 


3-(CH 3 ) 2 N 


834 


3-cyclopropyl 



Ex 
No. 


R SUB2 


1 163 


3-CF30-benzyloxy 


1164 


3-CF3-benzyloxy 


1165 


3-F, 5-F-benzyloxy 


1166 


cyclohexylmethyleneoxy 


1167 


benzyloxy 


1168 


3-CF3, 5-CF3 -benzyloxy 


1169 


4-CF30-benzyioxy 


1170 


4-CH 3 CH 2 -benzyloxy 


1171 


isopropoxy 


1172 


3-CF3 -benzyl 


1173 


isopropylthio 


1174 


cyclopentoxy 


1175 


3-CI-5-pyridinyloxy 


1176 


3-CF3S-benzyloxy 


1177 


3-CH3, 4-CH 3 -benzyloxy 


1178 


2-F, 3-CF3-benzyloxy 


1179 


3-F, 5-CF3-benzyloxy 
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Example Table 49(Continued). Substituted 3-|yV-(aryI)-((aryl)methyl jaminol- 

1,1,1 -trifl uoro-2-propanol s. 



No. 


R SUB1 


835 


3-(2-furyl) 


836 


3-CF 3 CF 2 


837 


4-NH 2 


838 


3-CH3, 4-CH3, 
5-CH3 


839 


4-CH3CH2CH2O 


840 


2-N0 2 



Fv 

E-j A* 

No. 


R SUB2 


1180 


4-(CH 3 ) 2 CH-benzyloxy 


1181 


1-phenylethoxy 


1182 


4-F. 3-CH 3 -benzoyl 


1183 


3-CF3-phenyl- 


1184 


4-CH30-phenylamino- 


1185 


4-NC>2-phenylthio- 



OH 




F 3 C 



^5 



Ex. 
No. 


R SUB1 


841 


3-isopropyl 


842 


2-Cl, 3-CI 


843 


3-CF3O 


844 


4-F 


845 


4-CH3 


846 


2-F, 5-Br 


847 


4-C1, 3-CH3CH2 


848 


3-CH3CH2 


849 


3-CH3, 5-CH3 


850 


3-(CH 3 ) 3 C 


851 


4-F, 3-CH3 


852 


3-CI, 4-CI 




CF 2 CF 2 CI 



Ex. 
No. 


R SUB2 


1 186 


3 -C F3 O-benzy loxy 


1187 


3-CF3-benzyloxy 


1188 


3-F, 5-F-benzyloxy 


1 189 


cyclohexylmethyleneoxy 


1 190 


benzyloxy 


1191 


3-CF3. 5-CF3 -benzyloxy 


1192 


4-CF30-benzyloxy 


1193 


4-CH3CH 2 -benzyloxy 


1194 


isopropoxy 


1195 


3-CF3-benzyl 


1 196 


isopropylthio 


1 197 


cyclopentoxy 
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Example Table 49(Continued). Substituted 3-f A^-(aryl)-f(aryl)methyl |amino]- 

1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


R SUB1 


853 


3,4-(CH 2 ) 4 


854 


3-HCF 2 CF 2 0 


855 


3-CHF 2 0 


856 


3-(CH 3 ) 2 N 


857 


3-cyclopropyI 


858 


3-(2-furyl) ■ 


859 


3-CF 3 CF 2 


860 


4-NH 2 


861 


3-CH 3 . 4-CH3, 
5-CH3 


862 


4-CH 3 CH 2 CH 2 0 


863 


2-N0 2 



Ex. 
No. 


R SUB2 


1198 


3-CI-5-pyridinyloxy 


1199 


3-CF3 S-benzy loxy 


1200 


3-CH3, 4-CH 3 -benzyloxy 


1201 


2-F, 3-CF3~benzyloxy 


1202 


3-F, 5-CF3>benzyloxy 


1203 


4-(CH 3 ) 2 CH-benzyloxy 


1204 


1 -phenyl ethoxy 


1205 


4-F, 3-CH 3 -benzoyl 


1206 


3-CF3-phenyl- 


1207 


4-CH30-phenyIamino- 


1208 


4-NC>2-phenylthio- 




'SUB 1 



CF 2 CF 3 



Ex. 
No. 


R SUB1 


864 


3-isopropyl 


865 


2-CI, 3-CI 


866 


3-CF3O 


867 


4-F 


868 


4-CH3 


869 


2-F, 5-Br 


870 


4-CI, 3-CH 3 CH 2 




CF2CF3 



Ex. 
No. 


R SUB2 


1209 


3-CF30-benzyloxy | 


1210 


3-CF3-benzyloxy 


1211 


3-F, 5-F-benzyloxy 


1212 


cyclohexylmethyleneoxy 


1213 


benzyioxy 


1214 


3-CF3, 5-CF3-benzyloxy 


1215 


4-CF3 O-benzy loxy 
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Exan,p.e Table ^ConUnued). Suteti^d WWHW^y,^,. 

1 ,1 J -tnfluoro-2-propanois. 
"ExT 

*SUB2 




4-CH3CH2-benzyloxy 



isopropoxy 



3 -CF3- benzyl 



isopropylthio 
cyclopentoxy 



3>CI-5-pyndinyioxy 



3-CF3S-benzyloxy 



3-CH 3 , 4 -CH3-b enzyloxy 
2~F% 3-C F3-benzyloxy 
^-CF3-berizyloxy 



4-(CH 3 ) 2 CH-benzyloxy 



1 -phenyl ethoxy 



4-F, 3-CH3 -benzoyl 



3 -CF3 -phenyl - 



4-CH3 Qphenylamino- 



4-NQ 2 - p henylthio- 



V 



Ex. 
No. 


R SUB1 


887 


-J-isopropyl 



Ex. 
No. 


R SUB2 


1232" 


3-CF 3 0-benzyloxy 
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Example Table 49(Continued). Substituted 3-[A^-(aryI)-f(aryI)methyIlamino|- 

1,1,1 -trifluoro-2-propanols. 



XT v 
-TLX. 

No. 


R SUB1 




No. 


R SUB2 


888 


2-C1, 3-C1 




1233 


3-CFi-benzvloxv 


889 


3-CF 3 0 




1234 


3-F, 5-F-benzyloxy 


890 


4-F 




1235 


cyclohexylmethyleneoxy 


891 


4-CH3 




1236 


benzyloxy 


892 


2-F, 5-Br 




1237 


5-CFi-benzvloxv 


893 


4-CI, 3-CH3CH0 




1238 


4-CFi O-benzvlox v 


894 


3-CH^CHo 




1239 


4-CHiCH'->-ben7vlox v 


895 


3-CH3, 5-CH3 




1240 


isopropoxy 


896 


3-(CHc.)^C 




1241 


3-CrFo -hen7vl 


897 


4-F, 3-CH3 




1242 


isopropylthio 


898 


3-C1, 4-CI 




1243 


cyclopentoxy 


899 


3,4-(CH 2 ) 4 




1244 


3-CI-5-pyridinyloxy 


900 


3-HCF 2 CF 2 0 




1245 


3-CF3 S-benzyloxy 


901 


3-CHF 2 0 




1246 


3-CH 3? 4-CH3 -benzyloxy 


902 


3-(CH 3 ) 2 N 




1247 


2-F, 3-CF3-benzyloxy 


903 


3-cyclopropyl 




1248 


3-F, 5-CF3-benzyloxy 


904 


3-(2-furyl) 




1249 


4-(CH 3 ) 2 CH-benzyloxy 


905 


3-CF 3 CF 2 




1250 


1 -phenyl ethoxy j 


906 


4-NH 2 




1251 


4-F, 3-CH3 -benzoyl | 


907 


3-CH3, 4-CH3, 
5-CH3 




1252 


3-CF3-phenyl- 


908 


4-CH 3 CH 2 CH 2 0 




1253 


4-CH3 O-pheny lamino- 


909 


2-N0 2 




1254 


4-N02-phenylthio- 
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Example TabJe 49(Continued). Substituted 3-fA^-(aiy! H (aryJ)methyMamino|- 

1,1,1 -trifluoro-2-propanois. 




No' I ^SUBl 



910 J 3-isopropyI 



91] 



2-CI, 3-CI 



912 



913 



3-CF 3 0 



4-F 



914 



915 



4-CH3 



2-F, 5-Br 



916 



917 



4-CI, 3-CH3CH2 



918 



3-CH3CH2 



919 



3-CH3, 5-CH3 



920 



3-(CH 3 ) 3 C 



921 



4-F, 3-CH3 



3-CI, 4-CI 



922 



923 



3,4-(CH 2 ) 4 



924 



3-HCF 2 CF 2 Q 



925 
"926" 



3-CHF 2 0 



3-(CH 3 ) 2 N 



3-cyclopropyl 



92T1 3-(2-furyI) 



928 



929 



3-CF3CF2 



930 



4-NH 2 



3-CH3, 4-CH3, 
5-CH3 



Ex 
No 



1255 



1256 



1257 



1258 



1259 



1260 



1261 



1262 



1263 



1264 



1265 



1266 



1267 



1268 



1269 



1270 



1271 



1272 



1273 



1274 



1275 



R SUB2 



3-CF3 O-benzy loxy 
3-CF3-benzyloxy 



3-F, 5-F-benzyloxy 



cyclohexylmethyleneoxy 



benzyloxy 



3-CF3, 5-CF 3 -benzyloxy 



4-CF3 O-benzy loxy 



4-CH3CH 2 -benzyloxy 



isopropoxy 



3 -CF3 -benzyl 



isopropylthio 



cyclopentoxy 



3-CI-5-pyridinyloxy 



3-CF3S-benzyloxy 



3-CH3, 4-CH3 -benzyloxy 



2-F, 3-CF3 -benzyloxy 



3-F, 5-CF3 -benzyloxy 



4-(CH 3 ) 2 CH-benzyloxy 
l-phenylethoxy 



4-F, 3-CH 3 -benzoyl 



3-CF3-phenyI- 
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Example Table 49(Continued). Substituted 3-[A^-(aryl)«[(aryI)methyIlaminol- 

1,1,1 -trifl uoro-2-propanols. 



Ex. 
No. 


R SUB1 


931 


4-CH 3 CH 2 CH 2 0 


932 


2-N0 2 



Ex. 
No. 


R SUB2 


1276 


4-CH30-phenylamino- 


1277 


4-N0 2 -phenylthio- 




UB1 



OH 



F 2 CF 3 F3C' 



Ex. 

IN O • 


R SUB1 


933 


3-isopropyl 


934 


2-C1, 3-C1 


935 


3-CF3O 


936 


4-F 


937 


4-CH3 


938 


2-F, 5-Br 


939 


4-C1, 3-CH3CH2 


940 


3-CH3CH2 


941 


3-CH3, 5-CH3 


942 


3-(CH 3 ) 3 C 


943 


4-F, 3-CH3 


944 


3-C1, 4-CI 


945 


3,4-(CH 2 ) 4 


946 


3-HCF 2 CF 2 0 


947 


3-CHF 2 0 


948 


3-(CH 3 ) 2 N 



F2CF3 



Ex. 
No . 


R SLJB2 


1278 


3-CF30-benzyloxy 


1279 


3 -CF3 -benzy loxy 


1280 


3-F, 5-F-benzyloxy 


1281 


cyclohexylmethyleneoxy 


1282 


benzyloxy 


1283 


3-CF3, 5-CF 3 -benzyloxy 


1284 


4-CF30-benzyloxy 


1285 


4-CH3 CH 2 -benzy loxy 


1286 


isopropoxy 


1287 


3-CF3 -benzyl 


1288 


isopropylthio 


1289 


cyclopentoxy 


1290 


3-Cl-5-pyridinyIoxy 


1291 


3 -CF3 S-benzyloxy 


1292 


3-CH3, 4-CH3 -benzyloxy 


1293 


2-F, 3-CF3 -benzyloxy 
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Example Table 49(Continued). Substituted 3^^aryl)-[(aiy])methy]]amino|- 

1,1,1 -trifiuoro-2-propanols. 



No 


R SUB1 




Ex. 
No . 


**SUB2 


949 


3-cyclopropyl 




1294 


3-F, 5-CF3-benzyloxy 


950 


3-(2-furyl) 




1295 


4-(CH3)2CH-benzyloxy 


951 


3-CF 3 CF 2 




1296 


1-phenylethoxy 


952 


4-NH 2 




1297 


4-F, 3-CH 3 -benzoy! 


953 


3-CH 3 , 4-CH3, 
5-CH3 




1298 


3-CF3-phenyl- 


954 


4-CH 3 CH 2 CH 2 0 




1299 


4-CH3 O-phenylami no- 


955 


2-N0 2 




1300 J 


4-N0 2 -phenylthio- 




* R SUB1 



RSUB2 



Ex. 
No. 


R SUB1 


956 


3-isopropyl 


957 


2-C1, 3-CI 


958 


3-CF3O 


959 


4-F 


960 


4-CH3 


961 


2-F, 5-Br 


962 


2-Br, 5-F 


963 


3-CH 3 CH 2 


964 


3-CH3, 5-CH3 




Ex. 
No. 


R SUB2 


1301 


3-CF30-benzyloxy 


1302 


3-CF3-benzyloxy 


1303 


3-F, 5-F-benzyloxy 


1304 


cyclohexylmethyleneoxy 


1305 


benzyloxy 


1306 


3-CF3, 5-CF3-benzyloxy 


1307 


4-CF30-benzyloxy 


1308 


4-CH3CH 2 -benzyloxy 


1309 


isopropoxy 
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Example Table 49(Continued). Substituted 3 ^-(aryl)-[(aryl)methyI|amino]- 

1,1,1 -trifl uoro-2-propanoi s. 



hx. 
No. 


R SUB1 


965 


3-(CH7hC 


966 


4-F, 3-CH 3 


967 


3-CI, 4-CI | 


968 


3,4-(CH 2 ) 4 


969 


3-HCF 2 CF 2 0 


970 


3-CHF 2 0 


971 


3-(CH 3 ) 2 N 


972 


3-cyclopropyl 


973 


3-(2-furyl) 


974 


3-CF 3 CF 2 


975 


4-NH 2 


976 


3-CH3, 4-CH3, 
5-CH3 


977 


4-CH 3 CH 2 CH 2 0 


978 


2-N0 2 



LX. 

No. 


R SUB2 


1310 


3-CFi -benzvl 


1311 


isopropylthio 


1312 


cyclopentoxy 


1313 


3-CI-5-pyridinyloxy 


1314 


3-CF3S-benzyIoxy 


1315 


3-CH3, 4~CH3-benzyloxy 


1316 


2-F, 3-CF3-benzyIoxy 


1317 


3-F, 5-CF3-benzyloxy 


1318 


4-(CH 3 ) 2 CH-benzy!oxy 


1319 


1 -phenyl ethoxy 


1320 


4-F, 3-CH3 -benzoyl 


1321 


3-CF3-phenyI- 


1322 


4-CH30-phenylamino- 


1323 


4-N02-phenyIthio- 




SUB1 



Ex. 
No. 


R SUB1 


979 


3-isopropyl 


980 


2-C1, 3-C1 


981 


3-CF3O 




Ex. 
No. 


R SUB2 


1324 


3-CF30-benzyloxy 


1325 


3-CF3-benzyloxy 


1326 


3-F, 5-F-benzyloxy 
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Exampie Tab!e 4*Comi„„ed). Subbed S-^D-KarylteAyl toino,. 



1 No. 
I 982 


R SUB1 

4-F 


Ex. 

nO. 

1327 


j R SUB2 

1 cvclohexvlmpfhvionosw.. 


1 983 
1 984 


4-CH 3 


1328 


1 j " wyv .7 ,i *ici.iiyicncoxy s 
j benzyloxy j 


1 985 




1329 


3-CF3, 5-CF3-benzyloxy I 


1 986 




1330 


J 4-CF30-benzyloxy I 


1 987 




1331 


4-CH3CH2-benzyloxy I 


1 988 




1332 


1 J^uprupoxy I 


I 989 




1333 


J 3-CF3 -benzyl 1 


1 990 


4-F ^ r'u^ 
3-Cl, 4-CI 


1334 
1335 


i^upropyitnio p 


1 991 
1 992 


3,4-(CH 2 ) 4 


1336 


<-yciopentoxy 1 
^-^'-S-pyridinyloxy | 


I 993 


3-HCF 2 CF 2 0 


1337 j 


3° ucnzyjoxy | 


I 994 


3-CHF 2 0 


1338 


3-CH3, 4 ~CH3-benzyloxy I 


1 995 


3-(CH 3 ) 2 N 


1339 


j-^3-oenzyJoxy 1 


1 996 


3-cyclopropyl 


1340 [ 


D r > 3 "^^3-benzyloxy S 


I 997 


3-(2-furyJ) " 


1341 


v < ^ n 3>'2^ H -benzyIoxy 1 


j 998 


3-CF 3 CF 2 


1342 


l-pnenylethoxy ~1 




4-NH 2 


1343 " 


4-F, 3-CH 3 -benzoyl 1 


J999 


3-CH3, 4-CH3, 
5-CH3 


1344 


3 -CF3 -phenyl- I 


J iooo ; 

I 1 AM 1 I 


*-CH 3 CH 2 CH 2 0 


' 1345 " 


4-CH 3 OphenyIaniino- 1 




1346 " 


4-N0 2 -phenyIthio~ 1 
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Example Table 49(Continued). Substituted 3-[A^aryl)-I(aryl)methyl Jaminoj- 

1,1,1 -trifl uoro-2-propanol s. 




SUB1 




ISO • 


R SUB1 




IN O . 


R SUB2 


1002 


3-isopropyl 




1347 


3-CF30-benzyloxy 


1003 


2-C1, 3-C1 




1348 


3 -CF3 -benzyloxy 


1004 


3-CF3O 




1349 


3-F, 5-F-benzyloxy 


1005 


4-F 




1350 


cyclohexylmethyleneoxy 


1006 


4-CH3 




1351 


benzyloxy | 


1007 


2-F, 5-Br 




1352 


3-CF3, 5-CF3 -benzyloxy 


1008 


4-C1, 3-CH3CH2 




1353 


4-CF30-benzyloxy 


1009 


3-CH3CH2 




1354 


4-CH 3 CH 2 -benzyloxy 


1010 


3-CH3, 5-CH3 




1355 


isopropoxy 


1011 


3-(CH 3 ) 3 C 




1356 


3-CF3-benzyl 


1012 


4-F, 3-CH3 




1357 


isopropylthio 


1013 


3-C1, 4-C1 




1358 


cyclopentoxy 


1014 


3,4-(CH 2 ) 4 




1359 


3-Cl-5-pyridinyloxy 


1015 


3-HCF 2 CF 2 0 




1360 


3-CF3S-benzyloxy 


1016 


3-CHF 2 0 




1361 


3-CH3, 4-CH3 -benzyloxy 


1017 


3-(CH 3 ) 2 N 




1362 


2-F, 3-CF3-benzyloxy 


1018 


3-cyclopropyl 




1363 


3-F, 5-CF3 -benzyloxy 


1019 


3-(2-furyl) 




1364 


4-(CH 3 ) 2 CH-benzyloxy 


1020 


3-CF3CF2 




1365 


1-phenylethoxy 


1021 


4-NH 2 




1366 


4-F, 3-CH3 -benzoyl 


1022 


3-CH3, 4-CH3, 




1367 


3 -CF3 -phenyl- 



5 DOC ID: <WO 0018721A1_I_> 



WO 00/18721 



PCT/US99/22119 



304 



Example Table 49(Continued). Substituted 3-r^aiylH(aiyl)methyl]amiiK>]. 

1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


R SUB1 




5-CH 3 


1023 


4-CH 3 CH 2 CH 2 0 


1024 


2-N0 2 



Ex. 
No. 


R SUB2 






1368 


4-CH30-phenylamino- 


1369 


4-N0 2 -phenylthio- 



(T Vl ~ Jr ^ R SUB1 
OH ] CH2CFJ 



F 3 C 




< SUB2 



CH2CF3 



F-,C 



Ex. 
No. 


R SUB1 




Ex. 
No. 


R SUB2 


1025 


3-isopropyl 




1370 


3-CF30-benzyloxy 


1026 


2-CI, 3-CI 




1371 


3-CF3-benzyIoxy 


1027 


3-CF3O 




1372 


3-F, 5-F-benzylqxy 


1028 


4-F 




1373 


cyclohexy 1 methyl eneoxy 


1029 


4-CH3 




1374 


benzyloxy 


1030 


2-F, 5-Br 




1375 


3-CF3, 5-CF3 -benzyloxy 


1031 


4-C1, 3-CH3CH2 




1376 


4-CF3 O-benzy loxy 


1032 


3-CH3CH2 




1377 


4-CH3CH 2 -benzyloxy 


1033 


3-CH3, 5-CH3 




1378 


isopropoxy 


1034 


3-(CH 3 ) 3 C 




1379 


3 -CF3 -benzyl 


1035 


4-F, 3-CH3 




1380 


isopropylthio 


1036 


3-CI, 4-CI 




1381 


cyclopentoxy 


1037 


3,4-(CH 2 ) 4 




1382 


J-CI-5-pyridinyloxy 


1038 


3-HCF 2 CF 2 0 




1383 


3-CF3S-benzyloxy 


1039 


3-CHF 2 0 




1384 


3-CH3, 4-CH3 -benzyloxy 


1040 


3-(CH 3 ) 2 N 




1385 


2-F, 3 -CF 3 -benzyloxy 
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Example Table 49(Continued). Substituted 3-[A^aryIM(ary])methyl laminoj- 

1,1,1 -trifl uoro-2-propanols. 



Ex. 
No. 


R SUB1 




Ex. 
No. 


R SUB2 


1041 


3-cyclopropyI 




1386 


3-F, 5-CF3-benzyloxy 


1042 


3-(2-furyl) 




1387 


4-(CH 3 ) 2 CH-benzyloxy 


1043 


3-CF 3 CF 2 




1388 


1 -phenyl ethoxy 


1044 


4-NH 2 




1389 


4-F, 3-CH3 -benzoyl 


1045 


3-CH3, 4-CH3, 
5-CH3 




1390 


3-CF3-phenyl- 


1046 


4-CH3CH2CH2O 




1391 


4-CH30-phenylamino- 


1047 


2-N0 2 




1392 


4-N0 2 -phenylthio- 
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Example Table 50. Substituted 4-f^-(aryl)-|(aryi)methyl laminol- 1.1.1 .2,2- 

pentafluoro-3-butanols. 



F£F 2 C 





RSUB2 



F3CF2C 




CF2CF 3 



1 Ex. 
1 No. 

1 1393 


R SUB1 




i R SUB2 


1 1394 


3-isopropyl 


1416 


1 

| 3-CF30-benzyloxy j 




2-C1, 3-C1 


1417 


[ 3-CF3 -benzyloxy 1 


1395 


3-CF3O 


1418 


1 3-h, 5-F-benzvloxv 1 


1 1396 


4-F 


1419 


1 cyclohexylmethvleneoxv I 


1397 
1 1398 


4-CH3 


1420 


j benzyloxy 1 




2-F, 5-Br 


1421 


3-CF?, S-CF^-benzvloxv 1 


1399 
1 1400 


4-C1, 3-CH3CH2 


1422 


^-CF^O-benzyloxy 1 


1 1401 


3-CH3CH2 


1423 


4-CH3CH2-benzyIoxy 1 


1 \A£Y> 


3-CH3, 5-CH3 


1424 


isopropoxy | 


1 1403 


3-(CH 3 ) 3 C 


1425 


3-CF3 -benzyl | 




4-F, 3-CH3 


1426 j 


fsopropylthio | 


J 1404 


3-C1, 4-CI 


1427 


cyclopentoxy 1 


1405 
1 1406 


3,4-(CH 2 ) 4 


1428 


3-CI-5-pyridinyIoxy j 


1 1407 


3-HCF 2 CF 2 0 


1429 


3-CF3 S-benzy loxy 1 




3-CHF 2 0 


1430 


3-CH3, 4-CH 3 -benzyloxy 1 


1408 
1 1409 


3-(CH 3 ) 2 N 


1431 


2-F, 3-CF3 -benzyloxy | 




3-cyclopropyl 


1432 


3-F, 5-CF3~benzyloxy 1 


1410 
1 1411 


3-(2-furyl) 


1433 


4-(CH 3 ) 2 CH-benzyloxy j 


1 1412 


3-CF 3 CF 2 


1434 


J-phenylethoxy I 




4-NH 2 


1435 


4-F, 3-CH 3 -benzoyl | 


1413 


3-CH3, 4-CH3, 


1436 


3-CF3 -phenyl- 1 
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Example Table 50 (continued). Substituted 4-[A^-(aryl)-f(aryl)methyl]aminoJ- 

1,1,1 ,2,2-pentafluoro-3-butanols. 



Ex. 
No. 


R SUB1 




5-CH 3 


1414 


4-CH 3 CH 2 CH 2 0 


1415 


2-N0 2 



Ex. 
No. 


R SUB2 






1437 


4-CH3 O-phenylamino- 


1438 


4-NC>2-pheiiylthio- 
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propanols. 



|T / CF2C ^ CF 3 OH T C 



CF 2 CF 2 CF 3 



Ex. R SUB1 



1439 



3-isopropyJ 



1440 



2-CI, 3-Cf 



1441 



1442 



1443 



1444 



3-CF 3 0 



4-F 



4-CH3 



2-F, 5-Br 



1445 4 - CI - 3-CH3CH2 



1446 3-CH 3 CH 2 



Ex. 
No. 



1462 



R SUB2 



1463 
1464 



1465 



1466 



1467 



1468 



I447 3-CH3, 5-CH3 



1448 3 -(CH 3 ) 3 C 



1449 ^F. 3 'CH 3 



1450 



1451 3,4-(CH 2 ) 4 



1453 



1454 



1455 



3-C1, 4-CI 



3-HCF 2 CF 2 0 



1469 



3 -CF 3 O-benzy loxy 



3-CF 3 -benzyloxy 



3-F, 5-F-benzyloxy 



cyclohexylmethyleneoxy 
benzyloxy 



3-CF3, 5-CF3 -benzyloxy 



4-CF 3 0-benzyloxy 



1470 



1471 
7472 



1473 
1474 



3-CHF 2 Q 



3-(CH 3 ) 2 N 



3-cyclopropyl 



1475 
T476 



4-CH3CH 2 -benzyloxy 



isopropoxy 



3 -CF3 -benzyl 



isopropyithio 



cyclopentoxy 



3-CI-5-pyndinyloxy 



1477 
1478 



3-CF3S-benzyloxy 



3-CH3, 4-CH 3 -benzyloxy 



2 ~F, 3-CF 3 -benzyioxy 



3-F, 5-CF3 -benzyloxy 
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Example Table 51 (continued). Substituted 3-IAf-(arylM(aryl)oxy |amino|- 

1 ,1 J -trifluoro-2-propanoIs. 



Ex. 
No. 


R SUB1 


1456 


3-(z-rufyJ ) 


1457 


3-CF 3 CF 2 


1458 


4-NH 2 


1459 


3-CH3, 4-CH3, 
5-CH3 


1460 


4-CH 3 CH 2 CH 2 0 


1461 


2-N0 2 



V v 

d A. 

No. 


R SUB2 


1479 


4-(CH 3 ) 2 CH-benzyloxy 


1480 


1 -pnenylethoxy 


148 1 

1 *tO l 


4-F, 3-CH3 -benzoyl 


1482 


3-CF3 -phenyl- 


1483 


4-CH3 O-phenylamino- 


1484 


4-N02-phenylthio- 
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Example Table 52. Substituted 3-rA^-(aryl)-[(aryl)methyI]amino|- 1.1.1- 

trifl uoro-2-butanols. 




CF2CF3 



Ex. 

IN O . 


R SUB1 




Ex. 
No. 


R SUB2 


1485 


3-isopropyl 




1531 


3-CF3 O-benzyloxy 


1486 


2-C1, 3-C1 




1532 


3-CF3-benzyloxy 


1487 


3-CF3O 




1533 


3-F, 5-F-benzyloxy i 


1488 


4-F 




1534 


cyclohexylmethyleneoxy 


1489 


4-CH3 




1535 


ucnzyioxy 


1490 


2-F, 5-Br 




1536 


3-CF3, 5-CF3-benzyloxy 


1491 


4-C1, 3-CH3CH2 




1537 


4-CF30-benzyloxy 


1492 


3-CH3CH2 




1538 


4-CH 3 CH 2 -benzyIoxy 


1493 


3-CH3, 5-CH3 




1539 


1 j>*jpi upuxy 


1494 


3-(CH 3 ) 3 C 




1540 


3 -CF3 -benzyl 




4-F, 3-CH3 




1541 


isopropylthio 


1496 


3-CI, 4-C1 




1542 


cyclopentoxy 


1497 


3,4-(CH 2 ) 4 




1543 


3-Cl-5-pyridinyioxy 


1498 


3-HCF 2 CF 2 0 




1544 


3-CF3 S-benzy loxy 


1499 


3-CHF 2 0 




1545 


3-CH3, 4-CH 3 -benzyloxy 


1500 


3-(CH 3 ) 2 N 




1546 


2-F, 3-CF3-benzyloxy 


1501 


3-cyclopropyl 




1547 


3-F, 5-CF3-benzyloxy 


1502 


3-(2-furyl) 




1548 


4-(CH 3 ) 2 CH-benzy!oxy 


1503 


3-CF 3 CF 2 




1549 


1-phenylethoxy 


1504 


4-NH 2 




1550 


4-F, 3-CH 3 -benzoyI 


1505 


3-CH3, 4-CH3, 
5-CH3 




1551 


3-CF3-phenyl- 
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Example Table 52 (continued). Substituted 3-fjV-(aryl)-|(aryl)methyI jaminol- 

1,1,1 -trifl uoro-2-butanols. 



Ex. 
IN O . 


R SUB1 




Ex. 
No . 


R SUB2 


1506 


4-CH 3 CH 2 CH 2 0 




1552 


4-CH30-phenylamino- 


1507 


2-N0 2 




1553 


4-NC>2-phenylthio- 


i r Aft 

1508 


3-isopropyl 




1554 


3-CF30-benzyloxy 


1509 


2-C1, 3-CI 




1555 


3-CF3-benzyloxy 


1510 


3-CF 3 0 




1556 


3-F, 5-F-benzyloxy 


151 1 


4-F 




1557 


cyclohexylmethyleneoxy 


1512 


4-CH3 * 




1558 


benyvloxv 


1513 


2-F, 5-Br 




1559 


3-CF3, 5-CF3-benzyloxy 


1514 


4-C1, 3-CH3CH2 




1560 


4-CF30-benzyloxy 


1515 


3-CH3CH2 




1561 


4-CH3CH2*benzyloxy 


1516 


3-CH3, 5-CH3 




1562 


isopropoxy 


1517 


3-(CH 3 ) 3 C 




1563 


3-CF3 -benzyl 


1518 


4-F, 3-CH3 




1564 


isopropylthio 


1519 


3-CI, 4-CI 




1565 


cyclopentoxy 


1520 


3,4-(CH 2 ) 4 




1566 


^-C'l-S-nvriHinvloYV 

v^i ~j yjy 1 iu 1 j 1 y i\j a Y 


1521 


3-HCF 2 CF 2 0 




1567 


3-CF3 S r benzy loxy 


1522 


3-CHF 2 0 




1568 


3-CH3, 4-CH 3 -benzyloxy 


1523 


3-(CH 3 ) 2 N 




1569 


2-F, 3-CF3~benzyloxy 


1524 


3-cvcIoDroDvl 




1570 


3-F, 5-CF3-benzyloxy 


1525 


3-(2-furvl) 




1571 


4-(CH 3 ) 2 CH-benzyloxy 


1526 


3-CF 3 CF 2 




ID f 


i -pnenyietnoxy 


1527 


4-NH 2 




1573 


4-F, 3-CH3 -benzoyl 


1528 


3-CH3, 4-CH3, 
5-CH3 




1574 


3-CF3-phenyl- 


1529 


4-CH 3 CH 2 CH 2 0 




1575 


4-CH30-phenylamino- 


1530 


2-N0 2 




1576 


4-N0 2 -phenylthio- 
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Example Table 53. Substituted 3-fyV.^'-(diaiyl)amino]- 1.1.1. 2,2-pentafluoro- 

2-propanols. 




CF 2 CF 3 



Ex. 
No. 


R SUB1 




Ex. 
No 


R SUB2 


1577 


'i-i <innrnnvl 




1 Ann 


3-CF30-benzyIoxy 


1578 






1 ou 1 


3-CF3 -benzyloxy 


1579 


3-CF3O 




1 ^no 
J ouz 


3-r, 5-F-benzyloxy 


1580 


4-F 






cyclohexylmethyleneoxy 


1581 






1604 


benzyloxy 


1582 


2-F, 5-Br 




1605 


3-L.r3, 5-Cr3 -benzyloxy 


1583 


4-CI 3-CHiCH'» 




1606 


^-Cr^U-benzyloxy 


1584 


3-CFHCHo 




1607 


^-cri3L,H2-benzy!oxy 


1585 


3-CHt 5-CFh 

^— ' * 1 S ; V_- A X * 




1608 


isopropoxy ; 


1586 


3-(CH 3 ) 3 C 




1609 


3 -CF3 -benzyl 


1587 


4-F, 3-CH3 




1610 


1 ^finrnnvlthir* 
1 uuy 1 liiivj 


1588 


3-C1, 4-CI 




161 1 


cyclopentoxy 


1589 


3,4-(CH 2 ) 4 




1612 


3-Cl-5-pyridinyloxy 


1590 


3-HCF 2 CF 2 0 




1613 


3-CF3S-benzyloxy ! 


1591 


3-CHF 2 0 




1614 


3-CH3, 4-CH 3 -benzyloxy 


1592 


3-(CH 3 ) 2 N 




1615 


2-F, 3-CF3~benzyloxy 


1593 


3-cyclopropyl 




1616 


3-F, 5-CF3-benzyIoxy 


1594 


3-(2-furyl) 




1617 


4-(CH 3 ) 2 CH-benzyloxy 


1595 


3-CF 3 CF 2 




1618 


l-phenylethoxy 


1596 


4-NH 2 




1619 


4-F, 3-CH3 -benzoyl 


1597 


3-CH3, 4-CH3, 
5-CH3 




1620 


3-CF3 -phenyl 
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Example Table 53 (continued). Substituted 3-\N, N '-(diaryl)aminol- 1,1,1 ,2,2- 

pentafl uoro-2-propanols. 



Ex. 
No. 


R SUB1 


1598 


4-CH 3 CH 2 CH 2 0 


1599 


2-N0 2 



Ex. 
No. 


R SUB2 


1621 


4-CH30-phenylamino 


1622 


4-N0 2 -phenylthio 
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Example Table 54. Substituted 2-[yV-(ai > .i)- [ (aryl) me thyl]amino]-J- 
trifluoromethylcyclopentanol s. 

^A_^ CF2CF3 p 3crX^ CF2CF: 

623 3-isopropyl 1646 ■ 1 

«r 2-u,3-a iwj — 3 " CF3abeMylo,iy 



1 ¥7- 

1 £2L 
1 Nl: 
1 1623 


R SUB1 


Ex. 
No. 


R SUB2 


1 1624 


3-isopropyl 


1646 


J 3-CF30-benzyloxy 


1 1625 


2-C1 3-CI 


1547 


1 3 -CF3-benzyloxy 


1 1626 


3-CF 3 o 

4-F 


1548 
1649 


-*-F, 5-F-benzyloxy i 


1 1627 
1 1628 


4-CHo 


1650 


| cyclohexyimethyleneoxy 

1 v\^ixi_,y 1UAV I 


1 1629 


2-F, 5-Br 


1651 


3-CF3, 5 "CF3 -benzyl ox v I 


1 1630 


4-C1, 3-CH?CH.» 


1652 


I 4-CF 3 Obenzyloxy 1 


1 1631 


3-CHiCHn 


1653 


j ^-C^CHo-benzyloxy 1 


1 1632 




1654 


1 soDrono w ~i 


I 1633 


3-(CH 3 ) 3 C 


1655 


3-CF3 -benzyl J 


1 1634 


4-F, 3-CH3 
3-CI, 4-C1 


1656 
1657 


isopropylthio j 


1 1635 
1 1636 


3,4-(CH 2 ) 4 


1658 


cyclopentoxy j 
3-Uo-pyndinyloxy 1 


1 1637 


3-HCFoCFoO 


16591 


3-CF3S-benzyloxy 1 


1 1638 


3-CHF 2 0 


1660 


3-CH3, 4-CH 3 -benzyloxy 1 


f 1639 


3-(CH 3 ) 2 N 


1661 


2-F, 3-CF 3 -benzyloxy I 


I 1640 


3-cyclopropyI 


1662 


3 -F> 5-CF3-benzyloxy I 


1 1641 


3-(2-turyl) 


1663 


4-(CH3)2CH-benzyloxy 1 


1 1642 


3-CF3CF2 


1664 


J-pnenylethoxy 1 


1 1643 


4-NH 2 


1665 


4-F, 3-CH3 -benzoyl 1 




3-CH3, 4-CH3, 
5-CH3 


1666 


3-CF3 -phenyl- j 
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Example Table 54. (Continued) Substituted 2-[A^-(aryl)-[(ar>'l)methyl]amino]-l- 

trifluoromethylcyclopentanols. 



Ex. 
No. 


R SUB1 


1644 


4- 

CH 3 CH 2 CH 2 0 


1645 


2-NCh 



Ex. 
No. 


R SUB2 


1667 


4- CH3 O-phenylamino 


1668 


4-N02-phenyIthio- 



J 



:DOCID: <WO 0018721 A 1_l_> 



WO 00/18721 



PCT/US99/22119 



20 



316 

EXAMPLE 1669 




5 N -( 3 -P henox yphenyI)-N-(3,3,3,2-tetrafluoropropyl)-3-(l,l,2,2- 

tetrafluoroethoxy)benzenemethanamine 

To a solution of 3-[(3-phenoxyphenyl)[[3-(l,l,2,2-tetrafluoroethoxy) phenyl]- 
methyl]amino]-l,l,l-trifluoro-2-propanol (474 mg, 0.00094 mol) in 4.5 mL of 

1 0 dichloromethane at 0 °C was added (diethylamino)sulfur trifluoride (378 mg, 
0.0023 mol). The reaction mixture was warmed to room temperature' and 
stirred for 2 h, then quenched with water and extracted with dichloromethane. 
The organic layers were combined, dried over MgS0 4 , and concentrated in 
vacuo. The crude product was purified by column chromatography on silica gel 

1 5 eluting with 1 . 9 ethyl acetate in hexane to afford 240 mg (50%) of the desired 
N-(3-phenoxyphenyl)-N-(3,3,3,2-tetra-fluoropropy!)-3-(l, 1,2,2- 
tetrafluoroethoxy)benzenemethanamine product as a yellow oil. HRMS calcd. 

for C 2 4H 19 F 8 N02: 506.1366 [M+H] + , found: 506.1368. ! H NMR (CDC1 3 ) 
6 7.26 (m, 3H), 7.20 (m, 5H), 6.87 (d, 2H), 6.62 (d, 1H), 6.50 (s, 1H), 6.49 (d, 

1H), 5.87 (t, 1H), 4.89 (d, 1H), 4.77-4.52 (m, 1H), 4.73 (d, 1H), 4.60 (s, 2H). 
19 

F NMR (CDCI3) 5 -69.83 (t, 3F), -88.63 (s, 2F), -137.19 (dt, 2F), -228.82 
(IF). 
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EXAMPLE 1670 





CH2CH3 



HO 



CF 3 



OCF 2 CF 2 H 



10 



15 



20 
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2-[[3-(4-chloro-3-ethyIphenoxy)phenyll[[3-(l,l,2,2- 
tetrafluoroethoxy)phenyl]methyl]amino]-3,3,3-trifluoropropanoI 

To a dichloromethane (2 mL) solution of A^[(4-chloro-3-ethyl- 
phenoxy)phenyl][[3-(l,l ? 2,2-tetrafluoroethoxy)phenyl]methyl]amine (0.25g, 
0.55 mmol) and 2~diazo-3,3,3-trifluoropropionic acid />-nitrophenyl ester (0.14 

g, 0.51 mmol) was added solid Rh2<OAc)4 (0.015 g, 0.034 mmol). The 

resulting green slurry was stirred at room temperature under nitrogen for 24 h. 
The solvent was removed to give a green oil, and the crude intermediate was 
dissolved in THF (4 mL). This green solution was cooled to 0 °C, and al.OM 

solution of LiAlH4 in THF (0.6 mL, 0.6 mmol) was added dropwise. The 

resulting dark solution was stirred for 30 min at 0 °C and quenched by the slow 

addition of water. The reaction mixture was extracted with Et20, dried 

(MgSC>4) and evaporated to give a brown oil. Purification by flash column 

chromatography on silica gel eluting with 20% ethyl acetate in hexane gave 
0.032 g (11%) of the desired 2-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3- 
(l,l,2,2-tetrafluoro-ethoxy)phenyl]methyl]amino]-3,3,3-trifluoropropanol 
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product as a light brown oil. HRMS calcd. for C26H23NO3CIF7: 566.1333 
[M+H] + , found. 566.1335. *H NMR (C 6 D 6 ) 6 0.53 (t, 1H, exchangeable with 
D 2 0), 0.93 (t, 3H), 2.43 (t, 2H), 3.33 (m, 2H), 4.11 (s, 2H), 4.13 (m, 1H), 5.04 
(tt, 1H), 6.4 (m, 3H), 6.55 (t, 1H), 6.7-6.8 (m, 5H), 6.97 (d, 1H), 7.04 (s, 1H). 

EXAMPLE 1671 




N-(3-phenoxyphenyl)-N-(4,4,4-trinuorobutyl)-3-(trinuoromethoxy) 

benzenemethanamine 



EX-1671A) To a solution of 3-phenoxyaniline (10.9 g, 58.8 mmol) in 100 mL of 
cyclohexane was added solid NaH (60% in mineral oil, 1.96 g, 49 mmol). Then 
15 3-trifluoromethoxybenzyl bromide (10.0 g, 39.2 mmol) was added dropwise 
under a nitrogen atmosphere, and the mixture was heated to reflux for 18 h, at 
which time TLC analysis indicated that no 3-trifluoromethoxybenzyl bromide 
remained. The reaction mixture was cooled to room temperature and quenched 
with water, then extracted with ether. The ether layer was washed with water 
and brine, then dried over MgS0 4 , and evaporated to give crude product. The 
crude product was purified by flash column chromatography on silica gel 
eluting with 1:7.0.01 of ethyl acetate.hexanerammonium hydroxide to give the 
desired N-benzylaniline product, which contained a small portion of 
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dibenzylated amine. This product was further purified by conversion to the 
corresponding HC1 salt to give 11.0 g (73%) of the desired A^«(3- 
phenoxyphenyl)-A^[(3-trifluoromethoxy)phenyl]methyl]amine hydrochloride 

product HRMS calcd. for C20H] 6 NO 2 F3: 360.1211 [M+H] + , found 

5 360.1208. 

The A^(3-phenoxyphenyl)-A^[(3-trifluoromethoxy)phenyl]methyl]amine 
hydrochloride (1.0 g, 2.5 mmol) product from EX-1671A was dissolved in 20 

mL of THF under nitrogen. Solid NaNH2 (50% in xylene, 0.2 g, 2.6 mmol) was 

added, and the mixture was stirred at room temperature. Then l-iodo-4,4,4- 
10 trifluorobutone (1.0 g, 4.2 mmol) and additional NaNH 2 (50% in xylene, 0.2 g 
2.6 mmol) was added. The mixture was heated at reflux for 24 h, at which time 
HPLC analysis indicated that no secondary amine starting material remained. 
The reaction was quenched with water and extracted with ether. The ether 

layer was washed with water and brine, then dried over MgSC>4. The crude 

15 product was purified by flash column chromatography on silica gel eluting with 
1:4:0.01 of ethyl acetate :hexane: ammonium hydroxide to give 1.0 g(85%) of the 
desired N-(3-phenoxyphenyl)-N-(4,4,4-trifluorobutyl)-3-(trifluoromethoxy) 
benzene-methanamine product as an off-white oil. *H NMR (CDCI3) 6 7.29 
(m, 3H), 7.09 (m, 4H), 7.01 (s, 1H), 6.95 (d, 2H), 6.43 (d, 1H), 6.36 (d, 1H), 

20 6.31 (s, 1H), 4.49 (s, 2H), 3.41 ( t, 2H), 2.08 (m, 2H), 1.89 (q, 2H). 19 F NMR 

(CDCI3) 6 -58.18 (s, 3F), -66.44 (t, 3F). Anal, calcd. for C 2 4H 2 iN0 2 F 6 : C, 
61.41; H, 4.51; N, 2.98. Found: C, 61.16; H, 4.53; N, 2.92. HRMS calcd. 
470.1555 [M+H] + , found: 470.1565. 
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EXAMPLE 1672 



;h 2 ch3 




\ / 



-CI 



OCF 2 CF 2 H 



\ / 



3-[[3-(4.chloro.3.ethylphenoxy)phenyl]-I[3-(l,l,2,2-tetrafluoro- 
ethoxy)phenyl] methyI]amino]-l,l,l-trifiuoro-2.propanthioI 

EX-1672A) A solution of 3-(4-chIoro-3-ethylphenoxy)aniIine (3.72 g, 15 
mmol) and 3-(l,l,2,2-tetrafluoroethoxy)benzaldehyde (3.33 g, 15 mmo!) is 
prepared in 60 mL of dichloroethane. Acetic acid (0.92 mL, 16.05 mmol) and 
solid NaBH(OAc) 3 (4.13 g, 19.5 mmol) are added. The mixture ,s surred at 
room temperature for 3 hours, then is acidified with 1 N aqueous HCI. After 
neutralizing to pH 7.5 with 2.5 N sodium hydroxide, the mixture is extracted 
with methylene chloride. The organic layer is washed with brine and water, then 
dried over anhydrous MgS0 4 , and evaporated to give 5.00 g (85%) of the 

desired yV-(3-(4-chloro-3-ethylphenoxy)phenyl)-[[3-(l ) l,2,2-tetrafluoroethoxy)- 
phenyljmethyljamine product. 

Amine product EX-1672A (8 mmol) and 333-trifluoromethylthiirane (1.54 g, 
20 12 mmol) are dissolved in 1.5 mL of acetonitrile. Ytterbium (III) 
trifluoromethanesulfonatc (0.25 g, 0.4 mmol) ,s added, and the surred solution 
is warmed to 50 °C under an atmosphere of nitrogen until completion of reaction 
as is indicated by HPLC analysis showing that no secondary amine starting 
material remains. The reaction is quenched with water and extracted with ether. 
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The ether layer is washed with water and brine, then is dried over MgS0 4 . The 
crude product is purified by flash column chromatography on silica gel with a 
solvent mixture to give the desired aminopropanethiol product. 

EXAMPLE 1673 




3-[[3-(4-chloro-3-ethylphenoxy)phenyI]-[[3-(l,l,2,2-tetrafluoro- 
10 ethoxy)phenyl] methyl]amino]-l,l,l-trifluoro-2-propanamine 

Amine product EX-1672A (8 mmol) and 3,3,3-trifluoromethylaziridine (1.33 
g, 12 mmol) are dissolved in 1.5 mL of acetonitrile. Ytterbium (III) 
trifluoromethanesulfonate (0.25 g, 0.4 mmol) is added, and the stirred solution 
15 is warmed to 50 °C under an atmosphere of nitrogen until completion of reaction 
as is indicated by HPLC analysis showing that no secondary amine starting 
material remains. The reaction is quenched with water, the pH is adjusted to 9.5 
with 2.5 N sodium hydroxide, and it is extracted with ether. The ether layer is 

washed with water and brine, then is dried over Na 2 C03. The crude product is 
2 0 purified by flash column chromatography on silica gel with a solvent mixture to 
give the desired propanediamine product. 
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BIOASSAYS 



CETP Activity In Vitro 

ASSAY OF CETP INHIBITION USING PURIFIED COMPONENTS 
(RECONSTITUTED BUFFER ASSAY) 

5 

The ability of compounds to inhibit CETP activity was assessed using an 
in vitro assay that measured the rate of transfer of radiolabeled cholesteryl ester 
([3H]CE) from HDL donor particles to LDL acceptor particles. Details of the 
assay are provided by Glenn, K. C. et al. (Glenn and Melton, "Quantification of 
10 Cholesteryl Ester Transfer Protein (CETP): A) CETP Activity and B) 
Immunochemical Assay of CETP Protein," Meth. Enzymol., 263, 339-351 
(1996)). Human recombinant CETP can be obtained from the serum-free 
conditioned medium of CHO cells transfected with a cDNA for CETP and 
purified as described by Wang, S. et al. (J. Biol. Chem. 267, 17487-17490 
15 (1992)). To measure CETP activity, pHlCE-labeled-HDL, LDL, CETP and 
assay buffer (50 mM tris(hydroxymethyl)aminomethane, pH 7.4; 150 mM 
sodium chloride; 2 mM ethylenediamine-tetraacetic acid (EDTA); 1% bovine 
serum albumin) were incubated in a final volume of 200 pL, for 2 hours at 37 <C 
in 96 well plates. Inhibitors were included in the assay by diluting from a 10 
20 mM DMSO stock solution into 16% (v/v) aqueous DMSO so that the final 
concentration of inhibitor was 800 fiM. The inhibitors were then diluted 1:1 with 
CETP in assay buffer, and then 25 fiL of that solution was mixed with 175 //L 
of lipoprotein pool for assay. Following incubation, LDL was differentially 
precipitated by the addition of 50 ?L of 1% (w/v) dextran sulfate/0.5 M 
25 magnesium chloride, mixed by vortex, and incubated at room temperature for 10 
minutes. A potion of the solution (200 /iL) was transferred to a filter plate 
(Millipore). After filtration, the radioactivity present in the precipitated LDL was 
measured by liquid scintillation counting. Correction for non-specific transfer or 
precipitation was made by including samples that do not contain CETP. The 
30 rate of l3H]CE transfer using this assay was linear with respect to time and 
CETP concentration, up to 25-30% of [ 3 H1CE transferred. 

The potency of test compounds was determined by performing 
the above described assay in the presence of varying concentrations of 
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the test compounds and determining the concentration required for 50% 

inhibition of transfer of f^HlCE from HDL to LDL. This value was 
defined as the IC50. The IC50 values determined from this assay are 

accurate when the IC50 is greater than 10 nM. In the case where 

5 compounds have greater inhibitory potency, accurate measurements of 
IC50 may be determined using longer incubation times (up to 18 hours) 

and lower final concentrations of CETP (< 50 nM). 

Examples of IC50 values determined by these methods are 
specified in Table 6. 

10 ASSAY OF CETP INHIBITION IN HUMAN PLASMA 

Blood was obtained from healthy volunteers, recruited from the 
personnel of Monsanto Company, Saint Louis, MO. Blood was collected in 
tubes containing EDTA (EDTA plasma pool). The EDTA human plasma pool, 
previously stored at -20 °C, was thawed at room temperature and centrifuged for 
15 5 minutes to remove any paniculate matter. Tritiated HDL, radiolabeled in the 

cholesteryl ester moiety ([ 3 H]CE-HDL) as described by Morton and Zilversmit 
(J. Biol. Chem., 256, 11992-95 (1981)), was added to the plasma to a final 
concentration of 25 /<g/mL cholesterol. Equal volumes (396 /*L) of the plasma 

containing the f^HJCE-HDL were added by pipette into micro tubes (Titertube®, 
20 Bio-Rad laboratories, Hercules, CA). Inhibitor compounds, dissolved as 20-50 
mM stock solutions in DMSO, were serially diluted in DMSO (or an alternative 
solvent in some cases, such as dimethylformamide or ethanol). Four j/L of each 
of the serial dilutions of inhibitor compounds or DMSO alone were then added to 
each of the tubes containing plasma (396 //L). After mixing, triplicate aliquots 
25 (100 piL) from each plasma tube were then transferred to wells of 96-weII round- 
bottomed polystyrene microtiter plates (Corning, Corning, NY). Plates were 
sealed with plastic film and incubated at 37 °C for 4 hours. "Test" samples 
contained plasma with dilutions of inhibitor compounds. "Control" samples 
contained plasma with DMSO diluted to the same concentration as the test 
30 samples, but without inhibitor. "Blank" samples were prepared as "control" 
samples, but were left in the micro tubes at 4 °C for the 4 hour incubation and 
were then added to the microtiter wells at the end of the incubation period. VLDL 
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and LDL were precipitated by the addition of 10 //L of precipitating reagent (1 % 
(w/v) dextran sulfate (Dextralip50)/0.5 M magnesium chloride. P H 7 4) to all 
wells. The wells were mixed on a plate mixer and then incubated a, ambient 
temperature for 10 min. The plates were then centrifuged at 1000 x g for 30 min 
at 10 C. The supematants (50 M L) from each well were then transferred to 
ftcoplate™ 96 plate wells (Packard, Meriden, CT) containing Microscint™^) 
(Packard, Meriden, CT). The plates were heat-sealed (TopSeal™. P Packard 
Menden, CT) according to the manufacturer's directions and mixed for 30 min' 
Radioactivity was measured on a microplate scintillation counter CTopCount 
Packard Meriden, CT). The maximum percentage transfer in the control wells 
(% transfer) was determined using the following equation: 

0 m r d P m biank-dpm co ] x 100 
■e Transfer = 



d P m blank 



The percentage of transfer relative to the control (% control) was determined in 
the wells containing inhibitor compounds was determined as follows: 

% Control = [d P m biank-dpm test ] x iqq 

15 dpm biank-dpm control 

IC 50 values were then calculated from plots of % control versus concentration of 
inh,b,tor compound. IC 50 values were determined as the concentration of 
inhibitor compound inhibiting transfer of r 3 H ]CE from the supernatant [3 H JCE- 
HDL to the precipitated VLDL and LDL by 50% compared to the transfer 
obtained in the control wells. 

Examples of IC 50 values determined by this method are specified in 
Table 7. 
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Table 6. Inhibition 


Ex. 
No. 


IC50 
OiM) 


249 


0.020 


| 244 


0.029 


634 


0.032 


221 


0.034 


229 


0.034 


660 


0.040 


630 


0.050 


629 


0.054 


372 


0.062 


233 


0.063 


234 


0.069 


252 


0.075 


242 


0.076 


277 


0.076 


256 


0.079 


232 


0.080 


278 


0.098 


379 


0.098 


258 


0.099 


238 


0.12 


227 


0.13 


423 


0.13 


656 


0.13 


214 0.14 
628 0.14 


281 


0.14 


224 


0.16 


279 


0.16 


401 


0.18 


410 


0.19 
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Buffer Assav. 



Ex. 


IQo 


No. 


OiM) 


419 


0.19 


230 


0.20 


248 


0.20 


266 


0.20 


378 


0.20 


488 


0.20 


241 


0.21 


245 


0.21 


400 


0.21 


639 


0.21 


226 


0.22 


373 


0.22 


377 


0.23 


253 


0.24 


411 


0.25 


638 


0.26 


222 


0.27 


240 


0.27 


374 


0.27 


420 


0.27 


223 


0.29 


415 


0.29 


235 


0.31 


607 


0.31 


265 


0.33 


402 


0.33 


489 


0.33 


231 


0.34 


275 


0.34 


390 


0.34 



Ex. 




No. 


(HM) 


425 


0.34 


514 


0.34 


237 


I 0.35 


399 


0.35 


645 


0.35 


225 


0.37 


247 


0.37 


473 


0.37 


216 


0.39 


243 


0.39 


636 


0.39 


650 


0.41 


385 


0.42 


427 


0.42 


436 


0.42 


509 


0.42 


619 


0.42 


521 


0.43 


250 


0.44 


429 


0.44 


658 


0.44 


637 


0.47 


592 


0.48 


251 


0.49 


421 


0.49 


271 


0.50 


287 


0.50 


550 


0.50 


416 


0.51 


438 - 


0.52 
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Table 6 (com.). Inhibition of CETP Activity by Examples in 
Reconstituted Buffer Assay. 



Ex. 
No. 


(HM) 


647 


0.52 


598 


0.54 


567 


0.55 


: 391 


0.56 


559 


0.56 


246 


0.57 


268 


0.58 


527 


0.58 


269 


0.59 


292 


0.59 


405 


0.60 


409 


0.61 


475 


0.64 


254 


0.65 


450A 


0.66 


654 


0.67 


558 


0.69 


389 


0.70 


412 


0.71 


| 408 


0.75 


554 


0.75 


280 


0.76 


525 


0.76 


578 


0.76 


440 


0.77 


523 


0.77 


646 


0.77 


166 


0.78 


424 


0.78 


593 


0.78 



Ex. 
No. 


ICsq 
{pM) 


518 


0.79 


397 


0.81 


393 


0.82 


499 


0.83 


648 


0.83 


282 


0.84 


396 


0.86 j 


581 


0.87 


294 


0.88 


557 


0.88 


218 


0.91 


601 


0.91 


653 


0.91 


422 


0.92 


556 | 


0.92 


506 


0.97 


541 


0.97 


274 


0.99 


651 


0.99 


77 


1.0 


| 267 


1.0 


293 


1.0 


439 


1.0 


560 


1.0 


657 


1.0 


659 


1.0 


599 


1.0 


285 


1.1 


395 


1.1 


398 


1.1 



Ex. 
No. 


ICsq i 
(MM) 


442 


1.1 j 


595 


1.1 ] 


642 


1.1 


450B 


1.1 


71 


1.2 


305 


1.2 


381 


1.2 


441 


1.2 


446 | 


1.2 


492 


1.2 


496 


1.2 


524 


1.2 


569 


1.2 


693 


1.2 


286 


1.3 


296 


1.3 


655B 


1.3 


264 


1.4 


392 


1.4 


406 


1.4 


522 


1.4 


526 


1.4 


568 


1.4 


582 


1.4 


74 


1.5 


79 


1.5 


403 


1.5 


407 


1.5 


444 


1.5 


495 


1.5 | 



WO 00/18721 



PCT/US99/22119 



327 

Table 6 (cont). Inhibition of CETP Activity by -Examples in 
Reconstituted Buffer Assay. 



Ex. 
No. 


ICso 
OtM) 




Ex. 
No. 


IC50 
(uM) 




Ex. 
No. 




456B 


1.5 




167 


2 0 




302 




565 


1.5 




307 


2.0 


42fi 


9 R 


652 


1.5 




597 


2.0 




51Q 


2 ^ 


699 


1.5 




315 


2 1 




4.Q 


91 


1.6 


404 


2 1 


OU*T 


9 ^ 
4.Q 


140 


1.6 


418 


2 1 


6RR 


9 R 
4.D 


149 


1.6 


503 


2 1 


6Q0 


9 ^ 


255 


1.6 


508 

v v U 


2 1 




9 R 
4.0 


384 


1.6 


513 


2 1 


O I 1 


9 A 
4.0 


517 


1.6 


562 


2 1 


4Q4 


9 R 
4.0 


571 


1.6 


643 


2 1 




9 7 
4. / 


644 


1.6 


257 


2 2 


4^9 


9 7 
4. / 


150 


1.7 


387 


2 2 


^4^ 


9 7 
4. / 


261 


1.7 


437 


2 2 




9 7 


432 


1.7 


483 
~ \j \j 


2 2 


44*=i 


9 R 
4.0 


505 


1.7 


490 


2 2 


7^ 


^ n 

o. u 


1 584 


1.7 


89 


2 3 


104 


o.u 


1670 


1.8 


299 


2.3 


115 




212 


1.8 


318 


2 3 


220R 1 


O. v 


289 


1.8 


382 


2 3 


322 




312 


1 a 


^R^ 
ooo 


4.0 


OOO 


o.U 


478 


1.8 


507 


2.3 


460 


3.0 


493 


1.8 




544 


2.3 




464 


3.0 


515 


1.8 




580 


2.3 




516 


3.0 


561 


1.8 




608 


2.3 




691 


3.0 


570 


1.8 




128 


2.4 




316 


3.1 


579 ; 


1.8 




542 


2.4 




394 


3.1 


304 


1.9 




168 


2.5 




633 


3.1 


480 


1.9 




259 


2.5 




386 


3.2 


70 


2.0 




260 


2.5 




376 


3.3 | 
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Table 6 (cont). Inhibition of CETP Activity by Examples i 
Reconstituted Buffer Assay. 



Ex- 
No. 


IQo 
0iM) 




Ex. 
No. 




' Ex 

No 


**-50 


459 


3.3 




595B 


A ^ 


oiu 


6.6 


317 


3.4 




701 


! A ^ 




6.6 


63 


3.5 




414 


4 6 


DUo 


6.7 


159 


3.5 




4o4 


A ft 


42o 


6.8 


204 


3.5 




31 Q 


*r. / 


OU2 


6.8 


609 


3.5 






! A P 


coo 


6.8 


622 


3.5 




J J o 


4 ft 
** .O 


42 


7.0 


210 


3 6 




973 




02 


7.0 


501 


3 6 




64 Q 


A Q 


oy 


7.0 


655 


3 6 


R4 


O.U 


'5 


7.0 


262 


3 7 


141 

i it i 


o.u 


12/ 


7.0 


371 


3 9 




o.u 


-ICO 

1o2 


7.0 


449 


3.9 


6°o 


^ n 
o.u 


A "70 


7.0 


36 


4.0 


68Q 


o.u 




7.0 


43 


4.0 




o.o 


o4o 


7.7 


66 


4.0 


433 


o.o 


ft 1 "7 
D I / 


7.9 


87 


4.0 


502 




Oft 


8.0 


126 


4.0 


585 


S ft 


PO 
oZ 


8.0 


153 


4.0 


76 


6 n 


I zz 


0 r\ 

8.0 


201 


4.0 


101 




124 


8.0 


588 


4 1 

*T- I 


I 04 


o.u 


139 


8.0 


627 


4.1 




208 


6.0 


147 


8.0 


594 


4.2 




474 


6.0 


152 


8.0 


606 


4.2 




239 


6.1 


453 


8.0 


448 


4.3 




512 


6.1 


290 


8.1 


640 


4.3 




591 


6.2 


625 


8.3 i 


297 


4.4 




576 


6.4 


291 


8.4 


491 


4.4 




583 


6.4 j 


90 


9.0 j 


209 


4.5 




434 B | 


6.4 


112 


9.0 


375 


4.5 




270 


6.5 


129 


9.0 
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Table 6 (cont.)- Inhibition of CETP Activity by Examples in 
Reconstituted Buffer Assay. 



Ex. 




No. 


OiM) 


323 


9.0 


215 


9.2 


456 


9.2 


621 


9.3 


447 


9.8 


25 


10 


47 


10 


72 ; 


10 


78 


10 


131 


10 


146 


10 


163 


10 


193 


10 


199 


10 


236 


10 


486 


10 


551 


10 


572 


10 


613 


10 


213 


11 


301 


11 


380 


11 


472 


11 


477 


11 


641 


11 


528B 


11 


1671 


11 


31 


12 


41 


12 


92 


12 



Ex. 




No. 




136 


12 ; 


158 


12 


288 


12 


431 


12 


462 


12 


466 


12 


605 


12 


611 


12 


687 


12 


38 


13 


451 


13 


457 


13 


458 


13 


461 


13 


463 


13 j 


596 


13 


211 


14 


314 


14 


504 


14 


590 


14 


19 


15 


23 


15 


39 


15 


50 


15 


53 


15 


54 


15 


57 


15 


58 


15 


64 


15 


33 


15 



Ex- 
No. 


ic 50 

(HM) 


67 


15 


68 


15 


98 


15 


145 


15 


148 


15 


185 


15 


186 


15 


198 


15 


200 


15 


308 


15 


347 


15 


589 


15 


661 


15 


686 


15 


694 


15 


695 


15 


514D 


15 


35 


16 


692 


16 


612A 


16 


276 


17 


295 


17 


413 


17 


417 


17 


1669 


17 


62 


18 


197 


18 


220 


18 


574 


18 


616 


18 
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Table 6 (cont.). Inhibition of CETP Activity by Examples in 
Reconstituted Buffer Assay. 



Ex. 
No. 


' IC<n 




Ex. 
No 






Ex. 

Nn 




353 


70 




4^ 


>RO 




987 


sen 

>ou 


664 


70 




47RR 


>*;o 

-'OU 






>ou 


98 




447 


>^o 


4oU 


>ou 


88 


7S 
# o 


4R^ 






>oU 


1 07 


7^ 
/ o 


4R7 




ceo 
OOO 


>oU 


OOO 


7^ 
/ o 


4RQ 




O / O 


>oU 


8^ 
o o 


80 
ou 


# U 




o/o 


>50 


1 ^o 


80 
ou 


H / O 


>ou 


C77 
Of / 


>50 


147 


80 
OU 


470 




rno 
OOO 


>50 


779 


80 
ou 




>ou 


OQOA 


>OU 


7RR 


80 
ou 




>du 


c 

o 


a r\r\ \ 

>100 




80 
OU 




->ou 


O 


^ jk r\r\ 


RR^ 


80 
OU 


ouu 




"7 


> lUU 


Q7 


QO 

v7U 


*;1 1 

O I I 




Q 

O 


>1UU 




QO 


R70 
oou 




Q 


^ a r\f\ 

> 1UU i 


197 
1 ^ o 


QO 


*%71 

DO I 


sen 


1 n 
1 U 


>1UU 


16^ 


Q0 
i?u 


*i79 


>RO 
^OU 


1 i 


^. a r\r\ 
> iUU 


907 


Q0 


R77 
ooo 


>^o 

*^OU 


i O 

1 4L 


>iuu 




100 


*i74 


>^o 
-^ou 


1 7 

I O 


>1 UU 


4*5 


100 


OOO 


>^o 
ou 


I O 


A r\r\ 
->\ UU 




1 UU 


OOO 


>50 


20 


>100 


333 


100 


537 


>50 


21 


>100 


334 


100 


538 


>50 


24 


>100 


340 


100 


539 


>50 




27 


>100 


343 


100 


540 


>50 




29 


>100 


618 


100 




545 


>50 




32 


>100 


663 


100 




546 


>50 




37 


>100 


672 


100 




547 


>50 




40 


>100 


696 


100 




548 


>50 




46 


>100 


698 


100 




549 


>50 




48 I 


>100 
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6 (cent). Inhibition of CETP Activity by Exampl. 
Reconstituted Buffer Assay. 



1 Ex. 
1 No. 


(MM) 


] Ex. 
J NS: 


IQp 
(MM) 


J Ex. 
I Nn 


(MM) 


J 49 


>100 


j 325 


>100 


\ «JOOD 


>100 


1 81 


i >100 


[ 326 


>100 


i o i*t 


>100 


I 99 


>100 


I 327 


>100 




>100 1 


| 121 


>100 


328 


>100 




>100 J 


J 161 


>100 I 


329 


>100 I 




>100 I 


I 164 


>100 I 


330 


>100 


DO / 


>100 I 


| 169 


>100 j 


331 


>100 1 


ooo 


>100 j 


I 170 


>100 I 


336 


>100 I 


ooy 


>100 I 


J 171 


>100 I 


337 


>100 I 

1 \J\J 1 


D / U 


>100 I 


[ 174 
I 175 


>100 I 


338 


>100 i 


O f 1 


>100 J 




>100 j 


339 


>100 


R"7Q 


>100 I 


I 176 


>100 I 


341 


>100 I 


R7/1 


>100 | 


I 177 


>100 I 


344 


>100 


O / o 


>100 I 


J 178 


>100 I 


349 


>100 


R7R 


>100 I 


J 179 


>100 i 


354 


>100 j 


R77 


>1 00 I 


L 180 


>100 | 


356 


>100 


R7£ 


>1 00 1 


f 181 


>100 ] 


358 


>100 


R7Q 


>100 1 


J 182 


>100 I 


359 


>100 I 


uou 


> I UO 1 


I 183 


>100 j 


360 


>100 ] 




> 1U0 1 


J 184 


>100 I 


361 


>100 I 




•*■%. a r\r\ 1 

>100 1 


I 187 


>100 I 


364 


>100 j 


684 


>100 I 


I I oo 


>100 J 


365 


>100 j 






| 189 


>100 I 


367 


>100 "( 






J 190 


>100 j 


368 


>100 I 






| 191 


>100 I 


369 


>100 | 






J 202 


>100 I 


370 


>100 j 






j 205 


>100 I 


151 


>100 I 






[ 206 


>100 I 


154 


>100 \ 






[ 219 


>100 j 


155 


>100 I 






| 283 


>100 I 


157 


>100 I 
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Table 7. Inhibition of CETP Activity by Examples in Human Plasma Assay. 



Ex. 
No. 


IC50 
(fiM) 




Ex. 
No. 


IQo 
(HM) 




Ex. 
No. 


(HM) 


229 


0.56 




256 


7.8 




554 


18 


221 


0.88 




559 


8.0 




266 


21 


233 


1.0 


637 


8.0 




645 


21 | 


234 


1.0 




245 


8.4 | 




269 


22 


660 


1.1 


489 


8.8 




287 


22 


630 


1.8 


450A 


9.0 




280 


23 


| 249 


2.3 


265 


9.6 


216 


24 


402 


2.9 


240 


9.7 


377 


24 


242 


3.1 


248 


10 


390 


24 


399 


3.4 


275 


10 | 


440 


24 


232 


3.4 


395 


10 


657 


24 


629 


3.4 


396 


10 


391 


25 


244 


3.8 


397 


10 


251 


26 


252 


3.9 


281 


11 


253 


27 


634 


4.1 


560 


11 


267 


27 


401 


4.2 


638 


11 


385 


29 


488 


4.3 


241 


12 


438 


29 


429 


4.4 


282 


12 


166 


30 


619 


4.9 


373 


12 


294 


30 


393 


5.0 


378 


12 


550 


30 


639 


5.0 


654 


12 


650 


30 


258 


5.2 


246 


13 


658 


30 


214 5.7 
628 5.7 


278 


13 


218 


31 


439 


13 


250 


31 


372 


5.7 


647 


13 


243 


34 


405 


6.2 


436 


14 


271 


34 


400 


6.3 


279 


15 


499 


34 


; 277 


6.5 


274 


16 


557 


34 


656 


6.9 


473 


16 


128 


35 


379 


7.7 




247 


17 


71 


36 



001B721A1_1_> 



WO 00/18721 



PCT/US99/22119 



Table 7 (com.). Inhibition of CE^w u 



WO 00/18721 PCT/US99/22119 

335 

What we claim is: 



1 . A compound having the formula: 




5 or a pharmaceutical^ acceptable salt thereof, wherein; 
n is an integer selected from 0 through 5; 

R] is selected from the group consisting of haloalkyl, haloalkenyl, 

haloalkoxyalkyl, and haloalkenyloxyalkyl; 

X is selected from the group consisting of O, H, F, S, S(O), 
1 0 NH, N(OH), N(alkyl), and N(alkoxy); 

Rjg is selected from the group consisting of hydrido, alkyl, alkenyl, 

alkynyl, aryL aralkyl, aryloxyalkyl, alkoxyalkyl, alkenyloxyalkyl, 
alkylthioalkyl, arylthioalkyl, aralkoxyalkyl, heteroaralkoxy alkyl, 
alkylsulfmylalkyl, alkylsulfonylalkyl, cycloalkyl, cycloalkylalkyl, 
15 cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, haloalkyl, haloalkenyl, 
halocycloalkyL halocycloalkenyl, haloalkoxyalkyl, haloalkenyloxyalkyl, 
halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, 
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perhaloaryloxyalkyl. heteroarvl. heteroarylalkyl. monocarboalkoxvalkvl 
monocarboalkoxy, dicarboalkoxvalkyl. monocarboxamido. monocvanoalkv, 
dacyanoaikyl. carboalkoxycyanoaJkyl. acyl. aroyl, heteroaroyl. 
heteroaryloxyalkyl. dialkoxyphosphonoalkyl. trialkylsilyl. and a spacer 
5 selected from the group consisting of a covalent single bond and a linear 
spacer moiety having from 1 through 4 contiguous atoms linked to the point 
of bondmg of an aromatic substituent selected from the group consisting of 
R* Rg. *9> and R, 3 to form a heterocyclyl ring having from 5 through 1 0 
contiguous members with the provisos that said spacer moiety is other than a 
1 0 covalent single bond when R 2 is alkyl and there JS nQ R] g ^ x . h ^ 
F; 

D, , D 2 , Jj , J 2 and K, are independently selected from the group 
consisting of C, N, O, S and a covalent bond with the provisos that no more 
than one of D„ D 2 , J,. J, and K, is a covalent bond, no more than one of 
15 Dj. D 2 , Jj, J 2 and K, is O. no more than one of D, , D 2 , J, , J, and K, is S, 
one of D], D 2 , Jj,J 2 and K] must be a covalent bond when two of D, , D 2 , 

J, . h and Kj are O and S, and no more than four of D, , D 2 , J, , J, ^ K] 
are N; 

D 3 , D 4 , J 3 , J 4 and K 2 are independently selected from the group 
0 consisting of C, N, O, S and a covalent bond with the provisos that no more 
than one of D 3 , D 4 . J 3 . J, and K , is a cova,ent bond, no more than one of 
D 3 . D 4 , J 3 , J 4 and K 2 is O, no more than one of D 3 , D 4 , J 3> J 4 ^ K , is s , 
one of D 3 . D 4 . J 3 . J 4 and K 2 must be a covalent bond when two of D 3 . D 4 . 
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J3, J 4 and K2 are O and S. and no more than four ofD^. D4, J3, J 4 and K? 
are N; 

R2 is independently selected from the group consisting of hydrido, 

hydroxy, hydroxyalkyh amino, aminoalkyL alkylamino. dialkylamino. alkyk 
5 alkenyk alkynyk aryl, aralkyl, aralkoxyalkyh aryloxyalkyk alkoxyalkyl. 
heteroaryloxyalkyl, alkenyloxyalkyl. alkylthioaikyl. aralkylthioalkyk 
arylthioalkyk cycloalkyl, cycloalkylalkyL cycloalkylalkenyL cycloalkenyk 
cycloalkenylalkyl, haloalkyl, haloalkenyk halocycloalkyL halocycloalkenyk 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl. halocycloalkoxy, 

1 0 halocycloalkoxy alky 1, halocycloalkenyloxyalkyk perhaloaryk perhaloaralkyl, 
perhaloaryloxyalkyl, heteroaryl, heteroarylalkyl. heteroarylthioalkyl, 
heteroaralkylthioalkyl, monocarboalkoxyalkyk dicarboalkoxyalkyl, 
monocyanoalkyk dicyanoalkyL carboalkoxycyanoalkyk alkylsulfinyL 
alkylsulfonyk alkylsulfinylalkyl, alkylsulfonylalkyL haloalkylsulfinyl, 

15 haloalkylsulfonyl, arylsulfinyl, arylsulfmylalkyl. arylsulfonyl, 

arylsulfonylalkyl, aralkylsulfinyl, aralkylsulfonyL cycloalkylsulfinyl, 
cycloalkylsulfonyl, cycloalkylsulfinylalkyl, cycloalkylsufonylalkyl, 
heteroarylsulfonylalkyl, heteroarylsulfinyl, heteroaryl sulfonyl, 
heteroarylsulfinylalkyk aralkylsulfinylalkyk aralkylsulfonylalkyl, carboxy, 

20 carboxyalkyk carboalkoxy. carboxamide, carboxamidoalkyl, carboaralkoxy, 
dialkoxyphosphono, diaralkoxyphosphono, dialkoxyphosphonoalkyk and 
diaralkoxyphosphonoalkyl; 

R2 and R3 are taken together to form a linear spacer moiety selected 

from the group consisting of a covalent single bond and a moiety having from 
25 1 through 6 contiguous atoms to form a ring selected from the group 

consisting of a cycloalkyl having from 3 through 8 contiguous members, a 
cycloalkenyl having from 5 through 8 contiguous members, and a 
heterocyclyl having from 4 through 8 contiguous members; 



3DOCID. <WO 0018721A1J_> 



WO 00/18721 



338 



PCT/US99/22119 



R 3 is selected from the group consisting of hydrido. hydroxy, halo. 

cyano. aryloxy. hydroxyalkyl. amino, alkylamino. dialkylamino. acyl. 
sulfhydryl, acylamido. alkoxy. alkylthio, arylthio. alkyl. alkenyl. alkynyl, 
aryL aralkyl. aryloxyalkyl, alkoxyalkyl, heteroarylthio. aralkylthio. 
5 aralkoxyalkyk alkylsulfinylalkyl, alkylsulfonylalkyl. aroyl. heteroaroyl. 

aralkylthioalkyL heteroaralkylthioalkyl, heteroaryloxyalkyl. alkenyloxyalkyl. 
alkylthioalkyl. arylthioalkyl. cycloalkyl, cycloalkylalkyl. cycloalkylalkenyl, 
cycloalkenyl, cycloalkenylalkyl, haloalkyk haloalkenyl. halocycloalkyl. 
halocycloalkenyl, haloalkoxy, haJoalkoxyalkyl, haloalkenyloxyalkyl. 

0 halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl. 
perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, heteroaryl. heteroarylalkyl, 
heteroarylthioalkyk monocarboalkoxyalkyL dicarboalkoxyalkyl. 
monocyanoalkyL dicyanoalkyl, carboalkoxycyanoalkyk alkylsulfinyk 
alkylsulfonyk haloalkylsulfinyl, haloalkylsulfonyl, arylsulfinyl, 

1 arylsulfinylalkyl, arylsulfonyk arylsulfonylalkyk aralkylsulfinyl, 
aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl, 
cycloalkylsulfinylalkyl, cycloalkylsufonylalkyk heteroarylsulfonylalkyl, 
heteroarylsulfiny], heteroarylsulfonyl, heteroarylsulfmylalkyl, 
aralkylsulfinylalkyl, aralkylsulfonylalkyl, carboxy, carboxyalkyl, 
carboalkoxy. carboxamide, carboxamidoalkyl, carboaralkoxy. 
dialkoxyphosphono, diaralkoxyphosphono, dialkoxyphosphonoalkyl, and 
diaralkoxyphosphonoalky 1 ; 

Y is selected from a group consisting of a covalent single bond, 

(C(R 14 ) 2 ) q wherein q is an integer selected from 1 and 2 and (CH(R ]4 )) - 

W-(CH(R 14 )) p wherein g and p are integers independently selected from 0 
and 1; 

R 14 is independently selected from the group consisting of hydrido, 
hydroxy, halo, cyano, aryloxy, amino, alkylamino, dialkylamino, 



hydroxyalkyl. acyl. aroyl. heteroaroyl. heteroaryloxyalkyL sulfhydryl. 
acylamido. alkoxy. alkylthio. arylthio. alkyl. alkenyL alkynyl. aryl. aralkyl. 
aryloxyalkyL aralkoxyalkylalkoxy, alkylsulfinylalkyh alkylsulfonylalkyL 
aralkylthioalkvl. heteroaralkoxythioalkyh alkoxyalkyL heteroaryloxyalkyl. 
alkenyloxyalkyl. alkylthioalkyK arylthioalkyK cycloalkyl, cycloalkylalkyl. 
cycloalkylalkenyl. cycloalkenyK cycloalkenylalkyL haloalkyl, haloalkenyk 
halocycloalkyL halocycloalkenyl, haloalkoxy, haloalkoxyalkyh 
haloalkenyloxyalkyK halocycloalkoxy, halocycloalkoxyalkyl, 
halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyh 
heteroaryl, heteroarylalkyl, heteroarylthioalkyl, heteroaralkylthioalkyl. 
monocarboalkoxyalkyl, dicarboalkoxyalkyL monocyanoalkyl. dicyanoalkyL 
carboalkoxycyanoalkyl, alkylsulfinyL alkylsulfonyL haloalkylsulfinyh 
haloalkylsulfonyU arylsulfinyU arylsulfinylalkyl, arylsulfonyh 
arylsulfonylalkyl, aralkyl sulfinyl, aralkylsulfonyl. cycloalkylsulfinyl, 
cycloalkylsulfonyl, cycloalkylsulfinylaikyl, cycloalkylsufonylalkyU 
heteroarylsulfonylalkyl, heteroarylsulfinyl, heteroarylsulfonyl, 
heteroarylsulfinylalkyh aralkylsulfinylalkyh aralkylsulfonylalkyL carboxy, 
carboxyalkyl. carboalkoxy, carboxamide, carboxamidoalkyK carboaralkoxy, 
dialkoxyphosphono, diaralkoxyphosphono, dialkoxyphosphonoalkyl, 
diaralkoxyphosphonoalkyl, a spacer selected from a moiety having a chain 
length of 3 to 6 atoms connected to the point of bonding selected from the 

group consisting of R9 and Rj3 to form a ring selected from the group 

consisting of a cycloalkenyl ring having from 5 through 8 contiguous 
members and a heterocyclyl ring having from 5 through 8 contiguous 
members, and a spacer selected from a moiety having a chain length of 2 to 5 
atoms connected to the point of bonding selected from the group consisting of 

R4 and Rg to form a heterocyclyl having from 5 through 8 contiguous 

members with the proviso that, when Y is a covalent bond, an R]4 
substituent is not attached to Y; 
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Rj4 and R 14 . when bonded to the different atoms, are taken together 

to form a group selected from the group consisting of a covalent bond, 
alkylene, haloalkylene. and a spacer selected from a group consisting of a 
moiety having a chain length of 2 to 5 atoms connected to form a ring 
5 selected from the group of a saturated cycloalkyl having from 5 through 8 
contiguous members, a cycloalkenyl having from 5 through 8 contiguous 
members, and a heterocyclyl having from 5 through 8 contiguous members; 

R]4 and R J4 , when bonded to the same atom are taken together to 

form a group selected from the group consisting of oxo, thiono, alkylene, 
1 0 haloalkylene, and a spacer selected from the group consisting of a moiety 

having a chain length of 3 to 7 atoms connected to form a ring selected from 
the group consisting of a cycloalkyl having from 4 through 8 contiguous 
members, a cycloalkenyl having from 4 through 8 contiguous members, and a 
heterocyclyl having from 4 through 8 contiguous members; 

15 

W is selected from the group consisting of O, C(O), C(S), 
C(0)N(R ]4 ), C(S)N(R 14 ), (R ]4 )NC(0), (R ]4 )NC(S). S, S(O), S(0) 2 , 

S(0) 2 N(R 14 ), (R, 4 )NS(0) 2 , and N(R 14 ) with the proviso that R 14 is 
selected from other than halo and cyano; 
20 z is independently selected from a group consisting of a covalent 

single bond, (C(Ri 5 ) 2 ) q wherein q is an integer selected from 1 and 2, 

(CH(Rj 5 ))j-W-(CH(R 1 5 )) k wherein j and k are integers independently 
selected from 0 and 1 with the proviso that, when Z is a covalent single bond, 
an R 15 substituent is not attached to Z; 



25 



R 15 is independently selected, when Z is (C(R 15 ) 2 ) q wherein q is an 
integer selected from 1 and 2, from the group consisting of hydrido, hydroxy. 



halo, cyano, aryloxy. amino, alkylamino. dialkylamino. hydroxyalkyl. acyl. 
aroyL heteroaroyh heteroaryloxyalkyL sulfhydrvl. acylamido. alkoxy. 
alkylthio, arylthio. alkyL alkenyh alkynyk aryL aralkyL aryloxyalkyk 
aralkoxyalkyl. alkylsulfmylalkyl. alkylsulfonylalkyl. aralkylthioalkyk 
heteroaralkylthioalkyl, alkoxyalkyl. heteroaryloxyalkyL alkenyloxyalkyL 
alkylthioalkyl. arylthioalkyk cycloalkyl, cycloalkylalkyL cycloalkylalkenyL 
cycloalkenyl. cycloalkenylalkyl, haloalkyl. haloalkenyl. halocycloalkyL 
halocycloalkenyL haloalkoxy, haloalkoxyalkyk haloalkenyloxyalkyh 
halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, 
perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl. heteroaryL heteroarylalkyl, 
heteroarylthioalkyl, heteroaralkylthioalkyl, monocarboalkoxyalkyl, 
dicarboalkoxyalkyl, monocyanoalkyL dicyanoalkyk carboalkoxycyanoalkyl, 
alkylsulfmyl, alkylsulfonyl, haloalkylsulfinyl, haloalkylsulfonyl. arylsulfinyl, 
arylsulfmylalkyl, arylsulfonyk arylsulfonylalkyl. aralkylsulfinyh 
aralkylsulfonyL cycloalkylsulfinyk cycloalkylsulfonyl, 
cycloalkylsulfinylalkyl, cycloalkylsufonylalkyk heteroarylsulfonylalkyl. 
heteroarylsulfinyl, heteroarylsulfonyl, heteroarylsulfinylaIkyl v 
aralkylsulfinylalkyl, aralkylsulfonylalkyl, carboxy. carboxyalkyl, 
carboalkoxy, carboxamide, carboxamidoalkyK carboaralkoxy, 
dialkoxyphosphono. diaralkoxyphosphono. dialkoxyphosphonoalkyl, 
diaraikoxyphosphonoalkyl, a spacer selected from a moiety having a chain 
length of 3 to 6 atoms connected to the point of bonding selected from the 

group consisting of R4 and Rg to form a ring selected from the group 

consisting of a cycloalkenyl ring having from 5 through 8 contiguous 
members and a heterocyclyl ring having from 5 through 8 contiguous 
members, and a spacer selected from a moiety having a chain length of 2 to 5 
atoms connected to the point of bonding selected from the group consisting of 

R9 and R]3 to form a heterocyclyl having from 5 through 8 contiguous 

members; 
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R 15 and R ] 5 . when bonded to the different atoms, are taken together 
to form a group selected from the group consisting of a covalent bond, 
alkylene. haloalkylene. and a spacer selected from a group consisting of a 
moiety having a chain length of 2 to 5 atoms connected to form a rin« 
5 selected from the group of a saturated cycloalkyl having from 5 through 8 
contiguous members, a cycloalkenyl having from 5 through 8 contiguous 
members, and a heterocyclyl having from 5 through 8 contiguous members; 

R J5 and R 15? when bonded to the same atom are taken together to 
form a group selected from the group consisting of oxo. thiono. alkylene, 
haloalkylene, and a spacer selected from the group consisting of a moiety 
having a chain length of 3 to 7 atoms connected to form a ring selected from 
the group consisting of a cycloalkyl having from 4 through 8 contiguous 
members, a cycloalkenyl having from 4 through 8 contiguous members, and a 
heterocyclyl having from 4 through 8 contiguous members; 

R 15 is independently selected, when Z is (CH(Rj 5 ))j-W-(CH(R 15 )) k 
wherein j and k are integers independently selected from 0 and 1. from the 
group consisting of hydrido, halo, cyano, aryloxy, carboxyl. acyl. aroyl, 
heteroaroyl. hydroxyalkyl. heteroaryloxyalkyl. acylamido. alkoxy, alkylthio, 
arylthio, alkyl, alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyl, alkoxyalkyl, 
heteroaryloxyalkyl, aralkoxyalkyl, heteroaralkoxyalkyl, alkylsulfonylalkyl, 
alkylsulfmylalkyl, alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl, 
cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, 
haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy, 
haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, 
perhaloaryloxyalkyl, heteroaryl, heteroarylalkyl. heteroarylthioalkyl, 
heteroaralkylthioalkyl, monocarboalkoxyalkyl, dicarboalkoxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, alkylsulfinyl, 
alkylsulfonyl, haloalkylsulfmyl, haloalkylsulfonyl, arylsulfinyl. 
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arylsulfinyialkyl. arylsulfonyl. arylsulfonylalkyL aralkylsulfinyl. 
aralkylsulfonyl. cycloalkylsulfinyL cycloalkylsulfonyl. 
cycloalkylsulfinyialkyl. cycloalkylsufonylalkyL heteroarylsulfonylalkyl. 
heteroarylsulfinyl. heteroarylsulfonyl. heteroarylsulfinylalkyl. 
5 aralkylsulfinylalkyL aralkylsulfonylalkyl. carboxyalkyk carboalkoxy. 

carboxamide. carboxamidoalkyl, carboaralkoxy, dialkoxyphosphonoalkyk 
diaralkoxyphosphonoalkyl, a spacer selected from a linear moiety having a 
chain length of 3 to 6 atoms connected to the point of bonding selected from 

the group consisting of R 4 and Rg to form a ring selected from the group 

10 consisting of a cycloalkenyl ring having from 5 through 8 contiguous 
members and a heterocyclyl ring having from 5 through 8 contiguous 
members, and a spacer selected from a linear moiety having a chain length of 
2 to 5 atoms connected to the point of bonding selected from the group 

consisting of R 9 and R 13 to form a heterocyclyl ring having from 5 through 8 

1 5 contiguous members; 

R4, R5. Rg, R7, Rg, R9, Rjq, Rj j, Rj2 ? and Rj3 are independently 

selected from the group consisting of perhaloaryloxy, alkanoylalkyl, 
alkanoylalkoxy. alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, 
heterocyclylthio r hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 

2 0 alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, 

N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, 
N-arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, 
cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, heterocyclyloxy, 

2 5 aralkylaryl, aralkyl, aralkenyl, aralkynyl. heterocyclyl, perhaloaralkyk 

aralkylsulfonyl. aralkylsulfonylalkyl, aralkylsulfinyl, aralkylsulfinylalkyl, 
halocycloalkyl, halocycloalkenyl, cycloalkylsulfmyl, cycloalkylsulfinyialkyl, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino, N- 
heteroarylamino-N-alkylamino, heteroarylaminoalkykhaloalkylthio, 
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alkanoyloxy. alkoxy. alkoxyalkyl. haloalkoxylalkyl. heteroaralkox, 
cyc.oalkoxy. cycloalkenyloxy. cydoalkoxyalkyl. cycloalkvlalkoxy 
cycloalkenyloxyalkyl. cycloalkylenedioxy, halocvcloalkoxv 
halocyc.oalkoxya.ky,. halocydoa.keny.oxy. halocycloaUtenyloxvaHcv, 
5 hydroxy, amino, Wo. „ i[ro . ,ower a,kylami„o. alkylthio. alkvhhiotukv, 
arylam,no, aralkylamino. aryl.hio. arylthioalkyl. heteroaralkoxvalkvl ' 
alkylsulfloy,, alky, S u,fi„y,a,kyl. ary, S ulfi„yla,kyl. arykulfonylaJkyi 
heteroarylsulfinylaikyl, haeroarylsulfonylalkyl. alkyfeulfonyl 

alkylsulfonytalkyUaioalkylsuIfinylalkykhaloalkvlsulfonylaikyl 
0 alky.sulfonamido, alkylami„osu.fony,. amidosulfony,. monoalky, 
amtdosulfony,, dialky, amidosulfonyl, monoarylamidosulfonyl 
arylsulfonamido, diaryiamidosuifony,. monoalky, monoary, amidosulfonyl 
arylsulfinyl, aryisujfonyl. h«eroaryl thio _ heteroarvlsulfiny, 
he,eroary,sulfo„y,, ho.arocyo.ylsu.fony,, hererocyclvhhio, alkanoy,, a,ke„oy, 
• amy,, hete roaroy,, ara,kanoy,, he,er„ara,ka„„y,, W^kanoyl, a,ky,. a,ke„y,' 
alkyny,, a,keny,oxy, alkeny.oxya.ky, alkylcncdioxy, ha.oa,ky,e„cdioxy ' 
cycloalky,, cyc,oalky,a.ka„oyl, cyc.oa.kenyl. .owcr cyc.oalky.alky,, ,o„cr 
cydoalkcnylalkyl, halo, haloalkyl. haloalkcnyl. haloalkoxy 
hydroxyhaloalkyl, hydroxyaralkyl. hydroxyalkyl, hydoxyhe,eroara,ky, 
haloalkoxyalkyl, ary,, heteroaraikyny,, aryloxy. ara,koxv. ary,„xya,ky,' 
saturated hercrocyclyl, partially saturated heterocyclyl, hctcroaryl 
hetcroaryloxy, hctcroaryloxyalkyl, arylalkcnyl, hetcroarvlalkenyl 
carboxya,ky,, carhoalkoxy, alkoxycarhoxamido, a,ky,amidocarbo„y,amido 
arylamtdooarbonylamido, carboalkoxyalkyl. carboalkoxyalkcnyl 
carb„ara.koxy, carboxamido, carboxamidoalkyl, cya„„, carbohaloalkoxy 
phosphono, phosphonoalkyl, diamlkoxyphosphono. and 
diam.koxyphosphonoalky, with the proviso ma, there are one to five non- 
hydndo ring substituents R 4 , R 5 , R 6 , R? , Md Rg m ^ ^ ^ ^ 

•o five non-hydrido ring substituents R 9 , Rjq, R, „ R, 2 , Md R]} ^ 
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and R 4 . R5. R^ Ry r Rg. R9. Rjo- R l 1- ^12* and ^13 are eac}l independently- 
selected to maintain the tetravalent nature of carbon, trivalent nature of 
nitrogen, the divalent nature of sulfur, and the divalent nature of oxygen; 

R 4 and R5. R 5 and R 6 . R 6 and Ry, R 7 and Rg. R 9 and R 10 . R ]0 and 

5 Rj j, Rj j and Rj2- and Rj2 and R13 are independently selected to form 

spacer pairs wherein a spacer pair is taken together to form a linear moiety 
having from 3 through 6 contiguous atoms connecting the points of bonding 
of said spacer pair members to form a ring selected from the group consisting 
of a cycloalkenyl ring having 5 through 8 contiguous members, a partially 
1 0 saturated heterocyclyl ring having 5 through 8 contiguous members, a 

heteroaryl ring having 5 through 6 contiguous members, and an aryl with the 

provisos that no more than one of the group consisting of spacer pairs R4 and 
R5, R5 and Rg ? Rg and Ry, and Ry and Rg ? is used at the same time and that 
no more than one of the group consisting of spacer pairs R9 and R j q, Rj q 
15 and Rj j, Rj j and Rj 2 , and Rj 2 and Rj3 is used at the same time; 

R4 and R9, R4 and R13, Rg and R9. and Rg and Rj3 are 

independently selected to form a spacer pair wherein said spacer pair is taken 
together to form a linear moiety wherein said linear moiety forms a ring 
selected from the group consisting of a partially saturated heterocyclyl ring 
2 0 having from 5 through 8 contiguous members and a heteroaryl ring having 

from 5 through 6 contiguous members with the proviso that no more than one 

of the group consisting of spacer pairs R4 and R9, R 4 and R]3 ? Rg and R9, 
and Rg and Rj 3 is used at the same time. 
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2. The compound as recited in Claim 1 having the formula of: 




or a pharmaceutically acceptable salt thereof, wherein; 
n is an integer selected from 0 through 4; 
5 X is selected from the group consisting of O, H, F ; S, S(O). NH, 

N(OH), N(alkyl), and N(alkoxy); 

Rig is selected from the group consisting of hydrido, alkyl. acyl, 

aroyl, heteroaroyl, trialkylsilyl, and a spacer selected from the group 
consisting of a covalent single bond and a linear spacer moiety having a chain 
1 0 length of 1 to 4 atoms linked to the point of bonding of any aromatic 

substituent selected from the group consisting of R 4 , R g , R 9 , and R 13 to 

form a heterocyclyl ring having from 5 through 10 contiguous members with 
the provisos that said linear spacer moiety is other than covalent single bond 

when R 2 is alkyl; and there is no R 16 when X is H or F; 
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Rj is selected from the group consisting of haloalkyh haloalkenyl. 
haloalkoxyalkyl. and haloalkenyloxyalkyl; 

D], D 2 - J]. J2 and Kj are independently selected from the group 
consisting of C. N. O, S and a covalent bond with the provisos that no more 
5 than one of Dj. D 2 , J\. J 2 and Kj is a covalent bond, no more than one of 

Dj, D7. Jj . J2 anc * is O. no more than one of Dj, D?, J j , J2 and Kj is S, 

one of Dj, D 2 . J] . J 2 and Kj must be a covalent bond when two of Dj, D->, 

J] , J 2 and Kj are O and S, and no more than four of D] , D 2 , J] , J9 and Kj 
are N; 

10 D3, D4, J3. J4 and K 2 are independently selected from the group 

consisting of C, N, O, S and a covalent bond with the provisos that no more 
than one of D3. D4, J3, J 4 and K 2 is a covalent bond, no more than one of 

D3, D4, 13, J 4 and K 2 is O, no more than one of D3, D4 ? J3. J4 and K? is S, 

one of D3, D4, J3, J4 and K 2 must be a covalent bond when two of D3, D4, 

15 J3, J4 and K 2 are O and S, and no more than four of D3, D 4 , J 3, J 4 and K 2 
areN; 

R 2 is selected from the group consisting of hydrido, hydroxy, 

hydroxyalkyL aryl, aralkyl, alkyl, alkenyl, aralkoxyalkyl, aryloxyalkyl, 
alkoxyalkyU heteroaryloxyalkyl, alkenyloxyalkyl, cycloalkyl, 
20 cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, 
haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy, 
haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, 
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perhaoaryloxyaikyh hereroaryl. hererornylalkyl. monocVanM|kvl ^ 
dtcyanoalkyl. carboalkoxycyanoalkyl: 

R 3 is selecred from ,he group consisting ofhydrido. hydroxy. ha,o. 

cyano, hydroxyaiky,. aryi. aralky,. acy,. aikoxy. aJky,. a,ke„y,. a>koxva,ky, 

aroy,.he t eroaroyl.a.ke„y 1 oxyalky,,ha l oalkyl.ha l „alke„y,.ha 1 oa,koxv ' " 
haloalkoxyalkyl, haloalkenyloxyalkyl. monocarboalkoxvalkyl 

d.carhoalkoxyalkyl, monocyanoalkyl. dicyanoalkyl. carhoalkoxvcyanoalky, 
carboxamide, and carboxamidoalkyl: 

Y is selected from the group consisting of covalent single bond and 
0 < C ( R 14)2)q wherein q is an integer selected from 1 and 2; 

R,4 is selected from the group consisting ofhydrido, hydroxy, cyano, 
hydroxya, k yL acyl. alkoxy, alkyl. alkeny , alkynyl, alkoxyalkyJ ha]oaJ 
haioalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl 
monocarboalkoxyalkyl, monocyanoalkyl. dicyanoalkyl 
carboalkoxycyanoalkyl, carboalkoxy. carboxamide. carboxamidoalkyl- 
2 .s selected from the group consisting of covalent single bond. 
(CCR ]5 ) 2 ) q wherein q is an integer selected from 1 and 2. and (CH(R 15))j . 
W-(CH(R 15))k wherein j ^ k m integers independent]y se]ect£d ^ o 
and 1; 

W is selected from the group consisting of O, C(O), C(S), 
C(0)N(R H) , C (S)N(R ]4) , (Rl4)NC(OX (Rj4)NC(SX s s(o)) s(o>2? 

S(0) 2 N(R J4) , (R ]4)NS( 0) 25 and N(R I4 ) with the proviso that R„ is other 
than cyano; 

R,5 is selected from rhe group consisting ofhydrido, cyano, 
hydroxya,ky,, acy,. alkoxy, a.ky,, a lk e„y,, a,ky„y,, al koxya lk y,, ha,oa.ky, 
haioalkenyl, haloalkoxy, haIoalkoxy al kyl, haloalkenyloxyalkyj, 
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monocarboalkoxyalkyl. monocyanoalkyl. dicyanoalkyL 
carboalkoxycyanoalkyL carboalkoxy. carboxamide. and carboxamidoalkyh 

R4, Rg. R9, and Rj3 are independently selected from the group 

consisting of hydrido, halo, haloalkyl. and alkyl ; 

5 R5, Rg. R 7 , R]q. Rj and Rj2 are independently selected from the 

group consisting of perhaloaryloxy, alkanoylalkyl. alkanoylalkoxy. 
alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy. heterocyclylthio. 
hydroxyalkoxy. carboxamidoalkoxy. alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy, aralkarioylalkoxy, aralkenoyl, N- 

1 0 alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido. N- 
arylcarboxamidoalkoxy, cycloalkylcarbonyl. cyanoalkoxy, 
heterocyclylcarbonyh hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, 
cycloalkylarnino, acylalkyl, acylalkoxy. aroylalkoxy. heterocyclyloxy, 
aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyK perhaloaralkyl, 

1 5 aralkylsulfonyl, aralkylsulfonylalkyL aralkylsulfinyl. aralkylsulfmylalkyl, 

halocycloalkyk halocycloalkenyl, cycloalkylsulfinyl. cycloalkylsulfinylalkyl, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino, N- 
heteroarylamino-N-alkylamino ? heteroarylaminoalkyl.haloalkylthio, 
alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, 

2 0 cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyL cycloalkylalkoxy, 
cycloalkenyldxyalkyl, cycloalkylenedioxy. halocycloalkoxy, 
halocycloalkoxy alkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl, 
hydroxy, amino, thio, nitro. lower alkylamino, alkylthio, alkylthioalkyl, 
arylamino, aralkylamino, arylthio, arylthioalkyl, heteroaralkoxyalkyl, 

2 5 alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyk arylsulfonylalkyl, 
heteroarylsulfinylalkyl, heteroarylsulfonylalkyL alkylsulfonyl, 
alkylsulfonylalkyl, haloalkylsulfinylalkyL haloalkylsulfonylalkyl, 
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl 
amidosulfonyL dialkyl amidosulfonyL monoarylamidosulfonyL 

30 arylsulfonamido. diary lamidosulfonyl, monoalkyl monoaryl amidosulfonyl, 
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arylsulfinyl. arylsulfonyl. heteroarylthio. heteroarylsulfinyl. 

heteroarylsulfonyl. heterocyclylsulfonyl, heterocyclylthio. alkanoyl. alkenoyl. 

aroyl. heteroaroyl. aralkanoyl. heteroaralkanoyL haloalkanoyl. alkyl. alkenyl. 

alkynyl. alkenyloxy, alkenyloxyalky. alkylenedioxy, haloalkylenedioxy. 
5 cycloalkyl. cycloalkyialkanoyl, cycloalkenyl, lower cycloalkylalkyl. lower 

cycloalkenylalkyl, halo, haloalkyl, haloalkenyl. haloalkoxy. 

hydroxyhaloalkyl, hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkyl. 

haloalkoxyalkyi. aryl, heteroaralkynyl, aryloxy. aralkoxy, aryloxyalkyl. 
saturated heterocyclyl, partially saturated heterocyclyl, heteroaryl. 
1 0 heteroaryloxy, heteroaryloxyalkyl, heteroaralkyl, arylalkenyl. 

heteroarylalkenyl, carboxyalkyl, carboalkoxy, alkoxycarboxamido, 
alkylamidocarbonylamido, arylamidocarbonylamido. carboalkoxyalkyl, 
carboalkoxyalkenyl, carboaralkoxy, carboxamido, carboxamidoalkyl. cyano, 
carbohaloalkoxy, phosphono, phosphonoalkyl, diaralkoxyphosphono. and 
15 diaralkoxyphosphonoalkyl; 

R 4 and R 5 , R 5 and R 6 , R 6 and R ? , R ? and Rg. R 9 and R, 0 . R , Q and 

Rj i- Rj ] and R 12 , and R 12 and R 13 are independently selected to form 

spacer pairs wherein a spacer pair is taken together to form a linear moiety 
having from 3 through 6 contiguous atoms connecting the points of bonding 
of said spacer pair members to form a ring selected from the group consisting 
of a cycloalkenyl ring having 5 through 8 contiguous members, a partially 
saturated heterocyclyl ring having 5 through 8 contiguous members, a 
heteroaryl ring having 5 through 6 contiguous members, and an aryl with the 
provisos that no more than one of the group consisting of spacer pairs R 4 and 
25 R 5 , R - and Rg, R 6 and R 7 , and R y and Rg, is used at the same time and that 
no more than one of the group consisting of spacer pairs R9 and R ]0 . R ]0 
and Rj j, Rj j and R ]2 , and R 12 and R 13 is used at the same time. 
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3. The compound as recited in Claim 2 having the formula of: 




or a pharmaceutically acceptable salt thereof, wherein; 



5 

n is an integer selected from 0 through 4; 

X is selected from the group consisting of O, H, F, S, S(O), NH, 
N(OH), N(alkyl), and N(alkoxy); 

R]6 is selected from the group consisting of hydrido, alkyK acyl, 

10 aroyl, heteroaroyl, trialkylsilyl, and a spacer selected from the group 

consisting of a covalent single bond and a linear spacer moiety having a chain 
length of 1 to 4 atoms linked to the point of bonding of any aromatic 

substituent selected from the group consisting of R 4 , Rg, R9, and R| 3 to 

form a heterocyclyl ring having from 5 through 10 contiguous members with 
15 the provisos that said linear spacer moiety is other than covalent single bond 

when R2 is alkyl; and there is no R] g when X is H or F; 
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R, is selected from the group consisting of haloalkyi. haloalkenyl. 
haloalkoxyalkyl. and haloalkenyloxyalkyl; 

R 2 is selected from the group cons.sting of hydride, hydroxy, 
hydroxyalkyl, aryl, aralkyl. alkyl. alkenyl, aralkoxyalkyl. arvloxyalkvl 
5 alkoxyalkyl, heteroaryloxyalkyl, alkenyl oxyalkvl. cvcloalkyl 

cycloalkylalky], cycloalkylalkenyl. cycloalkenyl. cvc.oalkenvJalkyl 
haloalkyi, haloalkenyl. halocycloalkyl. halocycloalkenyl. haloalkoxy 
haloalkoxyalkyl, haloalkenyloxyalkyl. halocycloalkoxy 
halocycloalkoxyalkyl. halocyc.oalkenyloxyalkyl, perhaloaryl. perhaloaralky, 

perhaloaryloxyalkyl, heteroaryl. heteroarylalkyl. monocyanoalkyl, and 
dicyanoalkyl, carboalkoxycyanoalkyl; 

R 3 is selected from the group consisting of hydride, hydroxy, halo, 
cyano, hydroxyalkyl, aryl. aralkyl, acyl, alkoxy. alkyl. alkenyl, alkoxvalky, 
aroyl, heteroaroyl, alkenyloxyalkyl, haloalkyi, haloalkenyl. haloalkoxy 
haloalkoxyalkyl, haloalkenyloxyalkyl, monocarboalkoxyalkyl 
dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl. carboalkoxycyanoalkyl 
carboxamide, and carboxamidoalkyl; 

Y is selected from the group consisting of covalent single bond and 
( C (Rl 4>2>q wherein q is an integer selected from ] and 2; 

R,4 is selected from the group consisting of hydrido, hydroxy, cyano, 
hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkynyl. alkoxyalkyl, haloalkyi 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl 
monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl 
carboalkoxycyanoalkyl, carboalkoxy. carboxam.de. carboxamidoalkyl- 
Z ts selected from the group consisting of covalent single bond, 
^(Rl5) 2 )q wherein q is an integer selected from 1 and 2, and (CH(R 15 )) r 
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W-(CH(R|5»j. wherein j and k are integers independently selected from 0 
and 1; 

W is selected from the group consisting of CX C(O). C(S). 
C(0)N(R ]4 ). C(S)N(R 14 ). (R 14 )NC(0). (R, 4 )NC(S). S. S(O). S(0) 2 . 

5 S(0) 2 N(R 14 ) ? (R ]4 )NS(0) 2 , and N(R 14 ) with the proviso that R 14 is other 
than cyano; 

Rj5 is selected from the group consisting of hydrido. cyano, 

hydroxyaikyL acyK alkoxy, alkyl, alkenyL alkynyl. alkoxyalkyl. haloalkyh 
haloalkenyl, haloalkoxy, haloalkoxyalkyL haloalkenyloxyalkyl, 
1 0 monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyL 

carboalkoxycyanoalkyL carboalkoxy, carboxamide. and carboxamidoalkyl; 

R 4 , Rg ? R9, and R]3 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl ; 

R5, Rg, Ry, Rjq, Rj j , and R J2 are independently selected from the 

1 5 group consisting of perhaloaryloxy, alkanoylalkyl. alkanoylalkoxy, 

alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclylthio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, 
N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, 

20 N-arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 

heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, 
cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, heterocyclyloxy, 
aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, 
aralkylsulfonyL aralkylsulfonylalkyh aralkylsulfinyi, aralkylsulfinylalkyl, 

2 5 halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyh cycloalkylsulfinylalkyl, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino, N- 
heteroarylamino-N-alkylamino, heteroarylaminoalkyKhaloalkylthio, 
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alkanoyloxy. a.koxy. alkoxyalkyl. haloalkoxyfalkyk he.eroaralkoxv 
cyc.oalkoxy. cycloalkenyloxy, cycloalkoxyalky,. cyCoaMalkovv' 
cycloalkenylovyalky]. cycloalkylenedioxy. halocvcloalkoxy 

Wocydoa.koxya.ky,, haiocycloalkenyioxy. na.ocyc.oa,ke„vloxva,kv l 
hydroxy, amino, Inio , nitro , Wr a|kyJamino ' 

aryfam.no. ara,ky lilmino , aiylth , oalky| heleroara|koxva|kvl " 

alkylsulfiny,. aikyisuMinylalkyl. aryisumnyMkyl. ' 
haeroandsulfinylalkyl, he,eroarylsulfo„y la lkyl. alkvlsulfonyl 
alkylsutfonyiaikykhaioalkylsuftny,^,,,,,,,,,^,^,^,^, 
0 alkylsulfonanrido. alkyianrinosulfonyl. amidosuifony,. m o„ 0 a lk y, 
anr.dosulfonyi. dialkyl amidoaulfony,, nronoarylanridosulfonvl 
a^su.fonanrido. dia^arnidosujfony,, monoalkyl monoaryl ^ 
arybulfiny,. arybulfony,, he.eroa.yhhio, heteroa^sulHnyl 
he,eroary ls u, f o„y,. hcarocyciy^fony,, h e,erocyc,y ltW o. a,ka„ov,. a,ke„„y, 
aroy,, Ceroaroy,, anUkanoy,, bceroaraUcanoy,, alkvl . alke „ y , ' 

alkyny,. aikenyloxy, a.ke„y,oxyalky, a,ky,enedioxy, na.oaikylened.oxy 
eye oaHcy,, cycioalkyWkanoy,. cyc,oa,ke„y,, ,„ W e r cycloaMalkyk ,o W , 
cycloalkenylalkyl. halo, haloalkyl, haloalkenyl, haloalkoxy 
hydroxy„a,oa,ky,, hydroxy^,, hydroxyaikyi. hydoxyne,eroara,ky, 
ha.oaikoxya.ky,, ary,, hereroaraikyny,, ary.oxy. araikoxy. aryioxvaikvi' 
sa.ura.ed hererocyclyl, partially sa.ura.ed hererocyclyl, hereroaryi ' ' 
he.eroao.loxy, heteroa^loxyalkyl, hceroaralkyl, ary,alke„y, 
he.eroa^alkeny., carboxyalkyl, carboalkoxy, alkoxycarboxaroido 
alkylanridocarbonylamido, a^amidocaroonylanrido, carboalkoxyalky, 
carhoalkoxyalkenyl, carboaralkoxy, carooxamido, carboxaaridoalkyl, c^o 
carboha,oa,koxy, phosphono, phosphonoalky,, diara,koxy ph os ph o„o. aud ' 
diaralkoxyphosphonoalky 1 ; 

*4 and R 5 , R 5 and Rfi , ^ mi R? _ R? ^ ^ R? ^ ^ ^ ^ 

Rl 1. R„ and R 12 , and R I2 and R, 3 are independenrly Peered ,„ forro 
spacer pairs „ herein a spac „ paif „ ^ ^ ^ ^ ^ ^ ^ 
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having from 3 through 6 contiguous atoms connecting the points of bonding 
of said spacer pair members to form a ring selected from the group consisting 
of a cycloalkenyl ring having 5 through 8 contiguous members, a partially 
saturated heterocyclyl ring having 5 through 8 contiguous members, a 
5 heteroaryl ring having 5 through 6 contiguous members, and an aryl with the 

provisos that no more than one of the group consisting of spacer pairs R 4 and 
R 5 , R 5 and R 6 , R 6 and R 7 . and R 7 and Rg, is used at the same time and that 
no more than one of the group consisting of spacer pairs R 9 and R 10 . R\q 
and Rj ], Rj j and R }2 . and Rj 2 and R ]3 is used at the same time. 

10 

4. The compound as recited in Claim 3 or a pharmaceutical] y acceptable salt 
thereof, wherein; 

n is the integer 1 ; 

15 X is selected from the group consisting of O, NH, and S; 

Rj 6 is taken together with R 4 , Rg, R 9 , or R 13 to form a spacer 

selected from the group consisting of a covalent single bond, CH 9 , CH(CH 3 ), 

CF 2 , C(O), C(S), and S0 2 ; 

R] is selected from the group consisting of trifluoromethyl, 1 ? 1,2,2- 

20 tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyK and pentafluoroethyl; 

R 2 is selected from the group consisting of hydrido, phenyl, 

4-trifluoromethylphenyl, vinyl, trifluoromethyK pentafluoroethyl, 
1,1,2,2-tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
2 5 chlorodifluoromethyl, 2,2,3,3,3-pentafluoropropyl, and heptafluoropropyl; 
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" 3 " " ta " d fr ° m "* "»» «— * of Mnd0 . melhv , ethv , 
vmy, p„e„ yl . 4- IrifluoromcIhv|phenv| metfl ' 
-«~„ xymethyl . difluoromeihvl cMorcdjfl ^ 
penlafluoroahyl; 5 

5 Y " Se ' eC,ed from *■ co„ sisting of covai™ sinale bond 

10 d ' flUOroe,hy " d ---^.2.2-ri f , u „ roelhyljdene; y ' dene - 2 - 
R4. % R,, and R|3 « indepmdeM|y ^ ^ ^ 
consisting of hydrido and iluoro; 

R 5 andR, oareindependera 

1 ine group consisting of 

4-aminophenoxy, benzoyl, benzyl ben^ - u 

4-bn,o xyp „ enoxy , chloro , 3 . ch , orobenzy|: 2 . ch|oropheno - 

^-chloro-4-fluorophenyl 3-chlom o a u 
20 4-chlorobenz,,' 4 1 ^^"W^ 3-c Wor o b enz yl „ xy , 
n2ylox y ,4-chloro-3. m ethyiphe„„x y .2-chloro-4 fl„™ 

3.c h ,o r „-4- mahy , pnMoxy , 3-c ll ,o r o-4- fl u„ r „p h e„ox y 

2j„ 3 . ylmy , 4-c y a„o ph ,„o xy , cycIobu , oxy , cyc , bwy| 3 y ' OXy - 
c y io h e xoxy , c y c, olKxylmetnoxy , cyclopeMoxy J * 

, cnz y j > J ^-dichlorophenoxy, 

,« lfluoro p henoxy , 2 ,3.di flu „ robenzy , oxy , 
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3.4-difluorobenzyloxy. 2.5-difluorobenzyloxy. 3.5-difluorophenoxv. 

3.4- difluorophenyL 3.5-difluorobenzyloxy. 4-difluoromethoxybenzyloxy. 
2.3-difluorophenoxy\ 2.4-difluorophenoxy. 2.5-difluorophenoxy, 

3.5- dimethoxyphenoxy. 3-dimethylaminophenoxy. 3.5-dimethylphenoxy. 
5 3,4-dimethylphenoxy, 3,4-dimethylbenzyl, 3,4-dimethylbenzyloxy. 

3,5-dimethylbenzyloxy\ 2 r 2-dimethylpropox)\ 1 ,3-dioxan-2-yl_ 
L4-dioxan-2-yL K3-dioxolan-2-yK ethoxy, 4-ethoxyphenoxy, 

4- ethylbenzylox\\ 3-ethylphenoxy ; 4-ethylaminophenoxy, 
3-ethyl-5-methylphenoxy, fluoro, 4-fluoro-3-methylbenzyh 

10 4-fluoro-3-methylphenyl, 4-fluoro-3-methyIbenzoyL 4-fluorobenzylox>\ 

2- fluoro-3-methylphenoxy, 3~fluoro-4-methylphenox>\ 3-fluorophenoxy. 

3- fluoro-2-nitrophenoxy. 2-fluorb-3-trifluoromethylbenzyloxy ? 

5- fluoro-S-trifluoromethylbenzyloxy, 4-fluoro-2-trifluoromethy]benzyloxy, 

4- fluoro-3-trifluoromethylbenzyloxy, 2-fluorophenoxy\ 4-fluorophenoxy, 

1 5 2-fIuoro-3-trifluoromethylphenoxy, 2-fluorobenzyloxy, 4-fluorophenylamino, 
2-fluoro-4-trifluoromethylphenoxy, 4-fluoropyrid-2-yloxy, 2-furyl. 3-furyl ? 
heptafluoropropyl, 1,1,1 ,3,33-hexafluoropropyK 

2- hydroxy-3,33-trifluoropropoxy, 3-iodobenzyloxy, isobutyL isobutylamino, 
isobutoxy, 3-isoxazoJyl, 4-isoxazolyl, 5-isoxazolyL isopropoxy, isopropyl, 

2 0 4-isopropyIbenzyloxy, 3-isopropylphenoxy ? 4-isopropylphenoxy, 

isopropylthio, 4-isopropyl-3-methylphenoxy, 3-isothiazolyl, 4-isothiazolyl, 

5- isothiazolyl, 3 -methoxy benzyl, 4-methoxycarbonylbutoxy, 

3- methoxycarbonylprop-2-enyloxy, 4-methoxyphenyl, 

3- methoxyphenylamino, 4-methoxyphenylamino, 3 -methyl benzyloxy, 
2 5 4-methylbenzyloxy, 3-methylphenoxy, 3-methyl-4-methylthiophenoxy, 

4- methylphenoxy, 1 -methylpropoxy , 2-methylpyrid-5-yloxy, 
4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy ? 4-nitrophenoxy, 
3-nitrophenyl ? 4-nitrophenylthio, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 
pentafluoroethyl, pentafluoroethylthio, 2,2,3,3 p-pentafluoropropyl, 
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1 - 1 .3.3.3-pentafluoropropyl. 1 , 1 f 2.2.3-pentafluoropropyl. phenoxy. 
phenylamino. 1 -phenyl ethoxy, phenylsulfonyl. 4-propanoylphenoxy. 
propoxy. 4-propyIphenoxy, 4-propoxyphenoxy. thiophen-3-yl. ^-butyl. 
4-^r-butylphenoxy,^/-/ -butoxy, 3-ten -butylphenoxy. A-ieri -butylphenoxy. 
5 l.l .2.2-tetrafluoroethoxy. tetrahydrofuran-2-yl. 

2- (5,6.7,8-tetrahydronaphthyloxy), thiazol-2-yl, thiazol-4-yl. thiazol-5-yl. 
thiophen-2-yl. 2.3,5-trifluorobenzyloxy, 2,2.2-trifiuoroethoxy, 
2.2,2-trifluoroethyl, 3,3,3-trifluoro-2-hydroxypropyl. trifluoromethoxy, 

3- trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy. 

0 3-trifluoromethoxyphenoxy, 4-trifluoromethoxyphenoxy. trifluoromethyl. 
3-trifluoromethyIbenzyloxy, 4-trifluoromethylbenzyloxy, 
2,4-bis-trifl uoromethylbenzyloxy, 1 , 1 -bis-trifluoromethyl- 1 -hydroxymethy 1, 

3- trifluoromethylbenzyl,3,5-bis-trifluoromethylbenzyloxy. 

4- trifluoromethylphenoxy, 3-trifluoromethylphenoxy, 3- 

5 trifluoromethylphenyl, 3-trifluoromethylthiobenzyloxy, 4- 
trifluoromethylthiobenzyloxy, 

23,4-trifluoro P henoxy,2,3,4-trifluorophenyL2,3,5-trifluoro P henoxy. 
3,4,5-trimethylphenoxy, 3-difluoromethoxyphenoxy, 

3-pentafluoroethylphenoxy, 3-(l,l f 2,2-tetrafluoroethoxy)phenoxy, 
3-trifluoromethylthiophenoxy, and trifluoromethylthio: 

R 6 and Rj j are independently selected from the group consisting of 

chloro, fluoro. hydrido, difluoromethoxy, trifluoromethyl, trifluoromethoxy, 
pentafluoroethy 1, and 1 , 1 ,2,2-tetrafluoroethoxy; 

R 7 and R I2 are independently selected from the group consisting of 
hydrido, fluoro. and trifluoromethyl. 



5. The compound as recited in Claim 4 or a pharmaceutical^ acceptable salt 
thereof wherein: 
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R]g is taken together with R 4 . Rg. R9. or R]3 to form a covalent 

single bond; 
X is oxy. 

5 6. The compound as recited in Claim 3 or a pharmaceutically acceptable salt 
thereof, wherein: 

n is an integer selected from 1 and 2; 
X is oxy; 

10 R] is selected from the group consisting of haloalkyl and 

haloalkoxyalkyl; 

Rjg is hydrido; 

R2 is selected from the group consisting of hydrido, aryl, alkyl, 

alkenyl, haloalkyl, haloalkoxy, haloalkoxyalkyl, perhaloaryl, perhaloaralkyl, 
1 5 perhaloaryloxyalkyh and heteroaryl; 

R3 is selected from the group consisting of hydrido, aryl, alkyl, 

alkenyl, haloalkyl, and haloalkoxyalkyl; 

Y is selected from the group consisting of a covalent single bond and 
C1-C2 alkylene; 

2 0 Z is selected from the group consisting of a covalent single bond and 

C1-C2 alkylene; 

R]4 is selected from the group consisting of hydrido, alkyl, and 

haloalkyl; 

Rj 5 is selected from the group consisting of hydrido, alkyl, and 
2 5 haloalkyl; 
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R 4 - Rg- R9. and R, 3 are independently selected from the group 
consisting of hydrido and halo: 

% % R 7 . RlO- Rl 1 • and R, 2 ar e independently selected from the 
group consisting of perhaioaryloxy. N-an<l-N-alkvlamino 
5 heterocyclylallcoxy, heterocyclic, hydroxyalkoxy. carboxarn.doalkoxy 
alkoxycarbonylalkoxy, alkoxycarbony.alkenyloxy. aralkanovlalkoxy ' 
aralkenoyk N-arylcarboxan.idoa.koxy. cycloalkylcarbonyl. cvanoalkoxy 
heterocyclylcarbonyl, hydrido. alkyl, halo, haloalkyk haloalkoxv aryl ' 

heteroaryloxy, alkoxy, aralkyl, cycloalkoxy. cycloalkylalkoxv 
cycloalkylalkanoyl, heteroaryl. cycloalkyl, haloalkylthio, hydroxyhaloalkyl 
heteroaralkoxy, heterocyclic^ aralkylaryl. heteroaryloxyalkyl, 
heteroarylthio, and heteroarylsulfonyl. 

7^ The compound a, reci.ed i„ Cain, 6 or a pharmaceutic^ accept aa,, 
thereof, wherein; 

n is the integer 1 ; 
X is oxy; 

R 16 is hydrido; 

R, is selected from d* group consisting of trifluoromethy!, ,,,,2,2- 

'^"^oxynreflryUrifluororne.hoxymedrvl.difluorornefty, 
chlorodtfluoromelhyl, and pentafluoroethyl; 

R 2 is selecred from the group consisting of hydrido. methyl, ethy,, 
propyl, bury,, vi „y,, phc „ yl , 

chlorodtfluoromethyl, penlafluoroelhyl 2 ■> 3 3 1 „.„,.n 
heptafluoropropyl; ^--.^-pentanuoropropyl, and 
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R3 is selected from the group consisting of hydrido, phenyl. 4- 

trifluoromethylphenyl. methyl, ethyl, vinyl, methoxymethyl. trifluoromethyl. 
trifluoromethoxymethyL difluoromethyl. chlorodifluoromethyl. and 
pentafl uoroethy 1 ; 

5 Y is selected from the group consisting of methylene, ethylene, and 

ethylidene; 

Z is covalent single bond; 

R4, Rg r Rg, and Rj3 are independently selected from the group 

consisting of hydrido and fluoro; 

10 R5 and R]q are independently selected from the group consisting of 

4-aminophenoxy, benzoyl, benzyl benzyloxy, 5-bromo-2-fluorophenoxy, 
4-bromo-3-fluorophenoxy, 4-bromo-2-nitrophenoxy. 3-bromobenzyloxy, 
4-bromobenzyloxy, 4-bromophenoxy. 5-bromopyrid-2-yloxy, 
4-butoxyphenoxy, chloro, 3-chlorobenzyh 2-chlorophenoxy, 
1 5 4-chlorophenoxy, 4-chloro-3-ethylphenoxy. 3-chloro-4-fluorobenzyh 

3- chloro-4-fluorophenyl, 3-chloro-2-fluorobenzyloxy, 3-chlorobenzyloxy, 

4- chlorobenzyloxy, 4-chloro-3-methylphenoxy. 2-chloro-4-fluorophenoxy, 
4-chloro-2-fluorophenoxy, 4-chlorophenoxy, 3-chloro-4-ethylphenoxy, 
3-chloro-4-methylphenoxy, 3-chloro-4-fluorophenoxy, 

2 0 4-chloro-3-fluorophenoxy, 4-chlorophenylamino, 5-chloropyrid-3-yloxy, 
2-cyanopyrid-3-yloxy, 4-cyanophenoxy, cyclobutoxy, cyclobutyl, 
cyclohexoxy, cyclohexylmethoxy, cyclopentoxy, cyclopentyl, 
cyclopentylcarbonyl, cyclopropyl, cyclopropylmethoxy, cyclopropoxy, 

2.3- dichlorophenoxy, 2,4-dichlorophenoxy, 2,4-dichlorophenyl, 
2 5 3.5-dichlorophenyl, 3, 5-dichloro benzyl, 3,4-dichlorophenoxy, 

3.4- difluorophenoxy, 2,3-difluorobenzyloxy, 2,4-difluorobenzyloxy, 
3,4-difluorobenzyloxy, 2,5-difluorobenzyloxy, 3,5-difluorophenoxy, 
3,4-difluorophenyl, 3,5-difluorobenzyloxy, 4-difluoromethoxybenzyloxy, 
2.3-difluorophenoxy, 2 r 4-difluorophenoxy, 2,5-difluorophenoxy, 
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3.5-dimethoxyphenoxy. 3-dimethylaminophenoxy. 3.5-dimethylphenoxy. 

3.4- dimethylphenoxy. 3.4-dimethylbenzyL 3.4-dimethyIbenzyloxy. 

3.5- dimethylbenzy loxy. 2.2-dimethylpropoxy. 1 .3-dioxan-2-yl, 
1.4-dioxan-2-yl. 1.3-dioxolan-2-yl, ethoxy. 4-ethoxyphenoxy. 

5 4-ethylbenzyloxy. 3-ethylphenoxy. 4-ethylaminophenoxy. 

3- ethyi-5-methylphenoxy, fluoro, 4-fluoro-3-methylbenzyl. 

4- fluoro-3-methylphenyL 4-fluoro-3-methylbenzoyl, 4-fluorobenzyloxy. 

2- fluoro-3-methylphenoxy,3-fluoro-4-melhylphenoxy ? 3-fluorophenoxy. 

3- fluoro-2-nitrophenoxy, 2-fluoro-3-trifluoromethylbenzyloxy, 

1 0 3-fluoro-5-trifluoromethylbenzyloxy, 4-fluoro-2-trifluoromethylbenzyloxy. 

4- fluoro-3-trifluoromethylbenzyloxy,2-fluorophenoxy, 4-fluorophenoxy, 
2-fluoro-3-trifluoromethylphenoxy, 2-fluorobenzyloxy, 4-fluorophenylamino, 

2- fluoro-4-trifluoromethylphenoxy, 4-fluoropyrid-2-yloxy, 2-furyL 3-furyl, 
heptafluoropropyl. 1 ,1,1,3,3,3-hexafluoropropyL 

1 5 2-hydroxy-33.3-trifluoropropoxy, 3-iodobenzyloxy, isobutyl, isobutylamino. 
isobutoxy, 3-isoxazolyl. 4-isoxazolyl, 5-isoxazolyl. isopropoxy, isopropyl. 

4- isopropylbenzyloxy, 3-isopropylphenoxy, 4-isopropylphenoxy, 
isopropylthio, 4-isopropyl-3-methylphenoxy. 3-isothiazolyl. 4-isothiazolyl, 

5- isothiazolyl. 3-methoxybenzyl, 4-melhoxycarbonylbutoxy, 
20 3-methoxycarbonylprop-2-enyloxy, 4-methoxyphenyl, 

3- methoxyphenylamino, 4-methoxyphenylamino, 3-methylbenzyloxy, 

4- methylbenzyloxy, 3-methylphenoxy, 3-methyl-4-methylthiophenoxy, 
4-methylphenoxy, 1-methylpropoxy, 2-methylpyrid-5-yloxy, 
4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy, 

2 5 3-nitrophenyL 4-nitrophenylthio, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 

pentafluoroethy 1, pentafluoroethylthio, 2,2,3 ,3 ,3-pentafluoropropyl, 
1 ,1 ,3,3,3-pentafluoropropyl, 1 , 1 ,2,2,3-pentafluoropropyl, phenoxy, 
phenylamino. 1 -phenylethoxy, phenylsulfonyl, 4-propanoylphenoxy, 
propoxy, 4-propylphenoxy, 4-propoxyphenoxy, thiophen-3-yl, sec-butyl, 

3 0 4-sec-butylphenoxy,/er/ -butoxy, 3-tert -butylphenoxy , 4-tert -butylphenoxy, 

1 ,1 ,2,2-tetrafluoroethoxy, tetrahydrofuran-2-yl. 
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2- (5.6.7 r 8-tetrahydronaphthylox\ ). thiazol-2-yl. thiazol-4-yl. thiazol-5-yl. 
thiophen-2-yl. 2,3.5-trifluorobenzyloxy. 2,2.2-trifluoroethoxy. 
2,2,2-trifluoroethyl, 33.3-trifluoro-2-hydroxypropyL trifluoromethoxy, 

3- trifluoromethoxybenzyloxy. 4-trifluoromethoxybenzyloxy, 
3-trifluoromethoxyphenoxy\ 4-trifluoromethoxyphenoxy. trifluoromethyL 
3-trifluorornethylbenzylox>\ 4-trifluoromethylbenzyloxy, 
2,4-bis-trifluoromethylbenzyloxy. 1 . 1 -bis-trifluoromethyl-1 -hydroxymethyh 

3- trifluoromethylbenzyh 3,5-bis-trifluoromethylbenzyloxy. 

4- trifluoromethylphenoxy, 3-trifIuoromethylphenoxy, 3- 
trifluoromethylphenyl, 3-trifluoromethylthiobenzyloxy, 4- 
trifluoromethylthiobenzyloxy, 

2.3.4- trifluorophenoxy, 2,3,4-trifluorophenyl, 2,3 ? 5-trifluorophenoxy, 

3 .4 . 5 - tri methy Iphenoxy , 3 -d i fl uoromethoxy phenoxy , 
3-pentafluoroethylphenoxy . 3-( 1 , 1 .2.2-tetrafluoroethoxy )phenoxy , 
3-trifluorornethylthiophenoxy, and trifluoromethylthio; 

and Rj ] are independently selected from the group consisting of 

chloro, fluoro, hydrido. pentafluoroethyl, 1,1,2,2-tetrafluoroethoxy, 
trifluoromethyl, and trifluoromethoxy; 

K-j and R^ are independently selected from the group consisting of 

hydrido, fluoro, and trifluoromethyL 

8. The compound as recited in Claim 7 or a pharmaceutical ly acceptable salt 
thereof, wherein; 

n is the integer 1 ; 
X is oxy; 

Rj is selected from the group consisting of trifluoromethyl, 1,1,2,2- 

tetrafluoroethoxymethyl, trifluoromethoxymethyL difluoromethyl, 
chlorodifluoromethyl, and pentafluoroethyl; 
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R]g is hydrido: 

R? is selected from the group consisting of hydrido. methyl. ethyl. 

phenyl, 4-trifluoromethylphenyL trifluoromethyL trifluoromethoxymethyL 
1 , 1 ? 2.2-tetrafluoroethoxymethyl. difluoromethyL chlorodifluoromethyl. 
pentafluoroethyL 2,2 ? 3 ? 3 ? 3-pentafluoropropyl. and heptafluoropropyl; 

R3 is selected from the group consisting of hydrido. phenyl. 

4- trifluoromethylphenyL methyl, trifluoromethyL difluoromethyL and 
chlorodifluoromethyl; 

Y is methylene; 

Z is a covalent single bond; 

R4, Rg, R9, and R13 are independently selected from the group 

consisting of hydrido and fluoro; 

R5 and RjQ are independently selected from the group consisting of 

benzyloxy, 5-bromo-2-fluorophenoxy, 4-bromo-3-fluorophenoxy, 
3-bromobenzyloxy, 4-bromophenoxy,4-butoxyphenoxy, 3-chlorobenzyloxy, 
2-chlorophenoxy, 4-chloro-3-ethylphenoxy, 4-chloro-3-methylphenoxy, 

2- chloro-4-fluorophenoxy, 4-chloro-2-fluorophenoxy. 4-chlorophenoxy, 

3- chloro-4-ethylphenoxy, 3-chloro-4-methylphenoxy, 

3-chloro-4-fluorophenoxy, 4-chloro-3-fluorophenoxy ? 4-chlorophenylamino, 

5- chloropyrid-3-yloxy, cyclobutoxy, cyclobutyl, cyclohexylmethoxy, 
cyclopentoxy, cyclopentyl, cyclopentylcarbonyL cyclopropylmethoxy, 

2.3- dichlorophenoxy, 2,4-dichlorophenoxy, 2,4-dichlorophenyl, 
3,5-dichlorophenyl, 3,5-dichlorobenzyl, 3,4-dichlorophenoxy, 

3.4- difluorophenoxy, 2.3-difluorobenzyloxy, 3.5-difluorobenzyloxy, 
difluoromethoxy, 3,5-difluorophenoxy, 3,4-difluorophenyl, 
2,3-difluorophenoxy, 2,4-difluorophenoxy, 2,5-difluorophenoxy, 

3.5- dimethoxyphenoxy, 3-dimethylaminophenoxy. 3,4-dimethylbenzyloxy, 
3 ? 5-dimethylbenzyloxy, 3 ? 5-dimethylphenoxy, 3,4-dimethylphenoxy, 



365 

1.3-dioxolan-2-yL 3-ethylbenzyloxy. 3-ethylphenoxy. 4-ethylaminophenoxy. 
3-ethyl-5-methylphenoxy\ 4-fluoroO-rnethyIbenzyl. 4-fluorobenzyloxy, 

2- fluoro-3-methylphenox>\ 3-fluoro-4-methylphenoxy. 3-fluorophenoxy. 

3- fluoro-2-nitrophenoxy, 2-fluoro-3-trifluoromethylbenzyloxy. 
3-fluoro-5-trifluoromethyIbenzyloxy. 2-fluorophenoxy. 4-fluorophenoxy. 
2-fluoro-3-trifluoromethylphenoxy. 2-fluorobenzyloxy. 4-fluorophenylamino. 

2- fluoro-4-trifluoromethylphenoxy ? 2-furyl. 3-furyI. heptafluoropropyl. 

1 ,1.1 ,3,3,3-hexafluoropropyl, 2-hydroxy-3,3 ? 3-trifluoropropoxy, isobutoxy. 
isobutyl, 3-isoxazolyL 4-isoxazolyl, 5-isoxazolyh isopropoxy, 

3- isopropylbenzyloxy, 3-isopropylphenoxy, isopropylthio, 

4- isopropyl-3-methy]phenoxy ? 3-isothiazolyh 4-isothiazolyL 5-isothiazolyL 

3 - rnethoxy benzyl. 4-methoxyphenylamino, 3-methylbenzyloxy, 

4- methylbenxyloxy, 3-methylphenoxy, 3-methyl-4-methylthiophenoxy ? 
4-methylphenoxy ? 1 -methylpropoxy, 2-methylpyrid-5-yloxy. 
4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy ? 

3- nitrophenyL 2-oxazolyl, 4-oxazolyl, 5-oxazolyL pentafluoroethyl, 
pentafluoroethylthio, 2,2,3,33-pentafluoropropyK 
1,1,33,3-pentafluoropropyl, l ? l,2 ? 2,3-pentafluoropropyl, phenoxy, 
phenylamino. 1 -phenylethoxy, 4-propylphenoxy, 4-propoxyphenoxy, 
thiophen-3-yLtert -butoxy, 3-tert -butylphenoxy. 4-tert -butylphenoxy, 
1 J,2,2-tetrafluoroethoxy, tetrahydrofiiran-2-yL 2-(5,6,7,8- 
tetrahydronaphthyloxy), thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, thiophen-2-yl, 
2,2,2-trifluoroethoxy, 2,2,2-trifluoroethyl, 3,3 5 3-trifluoro-2-hydroxypropyl, 
trifluoromethoxy, 3-trifluoromethoxybenzyloxy, 

4- trifluoromethoxybenzyloxy, 4-trifluoromethoxyphenoxy, 
3-trifluoromethoxyphenoxy, trifluoromethyl, 3-trifluoromethylbenzyloxy, 
1 ,1-bis-trifluoromethyl-l-hydroxymethyK 3-trifluoromethylbenzyl, 
3,5-bis-trifluoromethylbenzyloxy, 4-trifluoromethylphenoxy, 
3-trifluoromethylphenoxy, 3-trifluoromethylphenyl, 2,3,4-trifluorophenoxy, 
2,3,5-trifluorophenoxy, 3,4,5-trimethylphenoxy, 3-difluoromethoxyphenoxy ? 
3-pentafluoroethy lphenoxy, 3-( 1 , 1 ? 2,2-tetrafluoroethoxy)phenoxy, 
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3-trifluoromethylthiophenoxy. 3-trifiuoromethylthiohenzyloxy. and 
trifluoromethyhhio; 

R 6 and Rj j are independently selected from the group consisting of 

chloro. fluoro. hydrido. pentafluoroethyl, 1 J ? 2.2-tetrafluoroethoxy. and 
5 trifluoromethyl; 

R7 and R|2 are independently selected from the group consisting of 
hydrido. fluoro. and trifluoromethyl. 

9. The compound as recited in Claim 6 or a pharmaceutically acceptable salt. 
1 0 wherein; 

n is the integer 1 ; 
X is oxy; 

Rj6 is hydrido; 
15 Rj ishaloalkyl; 

R2 is selected from the group consisting of hydrido, alkyl, haloalkyl, 
aryl, and haloalkoxy; 

R3 is selected from the group consisting of hydrido, alkyl, and 

haloalkyl; 
20 YisCl-C2alkylene; 

Z is covalent single bond; 

R]4 is hydrido; 

R4, Rg r R9, and Rj3 are independently selected from the group 
consisting of hydrido and halo; 



_0018721A1J_> 



WO 00/18721 



367 



PCT/US99/22119 



R^. R^. R7. R]Q- R-] ]- anc * Rj2 are independently selected from the 

group consisting of perhaloaryloxy, N-aryl-N-alkylamino. 
heterocyclylalkoxy. heterocyclylthio, hydroxyalkoxy. aralkanoylalkoxy. 
aralkenoyh 

5 cycloalkylcarbonyl. cyanoalkoxy, heterocyclylcarbonyl, hydrido. alkyl. halo. 
haloalkyL haloalkoxy. aryk alkylthio, arylamino. arylthio, aroyl. arylsulfonyL 
aryloxy, aralkoxy, heteroaryloxy. alkoxy. aralkyk cycloalkoxy, 
cycloalkylalkoxy. cycloalkylalkanoyL heteroaryL cycloalkyL haloalkylthio, 
hydroxyhaloalkyl, heteroaralkoxy. and heteroaryloxyalkyl. 
10 10. The compound as recited in Claim 9 or a pharmaceutically acceptable salt 
thereof, wherein; 

n is the integer 1 ; 
X is oxy; 

15 Rj is selected from the group consisting of trifluoromethyl and 

pentafluoroethy 1 ; 

R]g is hydrido; 

R9 is selected from the group consisting of hydrido, phenyl, and 
trifluoromethyl; 

20 R3 is selected from the group consisting of hydrido, 

methyl, trifluoromethyl, and difluoromethyl; 
Y is methylene; 
Z is covalent single bond; 

R 4 , Rg, R9, and Rj3 are independently selected from the group 
2 5 consisting of hydrido and fluoro; 
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R5 is selected from the group consisting of 5-bromo-2-fluorophenoxy. 

4-chloro-3-ethylphenox>\ 2 J-dichlorophenox>% 3.4-dichlorophenoxy. 3- 
difluoromethoxyphenoxy. 3,5-dimethylphenoxy, 3,4-dimethylphenoxy. 
3-ethylphenox\\ 3-ethyl-5-methylphenoxy r 4-fiuoro-3-methylphenoxy* 
5 4-fluorophenoxy. 3-isopropylphenoxy\ 3-methylphenoxy, 3- 
pentafluoroethylphenoxy. 3-tert -butylphenoxy, 3-(KU2.2- 
tetrafluoroethoxy)phenoxy ? 2-(5,6 ? 7.8-tetrahydronaphthyloxy). 
3-trifluoromethoxybenzyloxy,3-trifluoromethoxyphenoxy, 
3-trifluoromethylbenzyloxy, and 3-trifluoromethylthiophenoxy; 

10 R] q is selected from the group consisting of cyclopentyl, 1 . 1 J2,2- 

tetrafluoroethoxy ? 2-fiaryL 1 , 1 -bis-trifluoromethyl- 1 -hydroxymethyh 
pentafluoroethyl, trifluoromethoxy, trifluoromethyl, and trifluoromethylthio; 

and R] j are independently selected from the group consisting of 

fluoro and hydrido; 

15 R7 and Rj7 are independently selected from the group consisting of 

hydrido and fluoro. 

11. The compound as recited in Claim 3 or a pharmaceutical ly acceptable salt 
thereof, wherein: 

20 

n is an integer selected from 0 through 4; 

X is selected from the group consisting of R F, S, S(O), NH, and 
N(alkyl); 

Rj6 is selected from the group consisting of hydrido, acyl, aroyl, 

2 5 alkyl, and trialkylsilyl with the proviso that is an Rj 6 is not present wherein 
X is H or F; 
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Rj is selected from the group consisting of haloalkyl. haloalkenyL 

haloalkoxyalkyl, and haloalkenyioxyalkyl: 

R2 is selected from the group consisting of hydrido.. hydroxy. 

hydroxyalkyL aryL aralkyl, alkyL alkenyL alkenyloxyalkyL haloalkyl. 
haloalkenyL halocycloalkyl, haloalkoxy. haloalkoxyalkyl, 
haloalkenyioxyalkyl, halocycloalkoxy. halocycloalkoxyalkyL perhaloaryL 
perhaloaralkyL perhaloaryloxyalkyL heteroaryL dicyanoalkyl. and 
carboalkoxy cy anoalky 1 ; 

R3 is selected from the group consisting of hydrido, hydroxy, cyano, 

aryL aralkyl, acyL alkoxy, alkyl, alkenyL alkoxyalkyL heteroaryL 
alkenyloxyalkyL haloalkyl, haloalkenyl, haloalkoxy. haloalkoxyalkyl, 
haloalkenyioxyalkyl, monocyanoalkyL dicyanoalkyl, carboxamide. and 
carboxamidoalkyl; 

Y is selected from the group consisting of covalent single bond and 

(C(R]4>2)q wherein q is an integer selected from 1 and 2; 

R]4 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyL acyl, alkoxy. alkyl, alkenyl, alkoxyalkyL haloalkyl, 
haloalkenyL haloalkoxy, haloalkoxyalkyl, haloalkenyioxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboxamide, and carboxamidoalkyl; 

Z is selected from the group consisting of covalent single bond, 

(C(Ri5) 2 )q wherein q is an integer selected from 1 and 2, and (CH(Rj 5 ))j- 

W-(CH(Ri 5 )) k wherein j and k are integers independently selected from 0 
and 1; 

W is oxy; 

R]5 is selected from the group consisting of hydrido, cyano, 
hydroxyalkyL acyl, alkoxy, alkyl, alkenyl, alkoxyalkyL haloalkyl, 
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haloalkenyl. haloalkoxy, haloalkoxyalkyl. haloalkenyloxyalkyl. 
monocyanoalkyj, dicyanoalkyl. carboxamide. and carboxamidoalkyl; 

R4, Rg. R9. and R 13 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl : 

5 R 5 , R 6 . R 7 , Rjq, R] 1 , and R ]2 are independently selected from the 

group consisting of perhaloaryloxy, alkanoylalkyl. alkanoylalkoxy. 
alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy. heterocyclylthio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl. 
1 0 N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, 
N-ar>'lcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio. heteroarylsulfonyl, 
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy. aroylalkoxy, 
heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl. aralkynyl. heterocyclyl, 
1 5 haloalkylthio, alkanoyloxy, alkoxy. alkoxyalkyl. cycloalkoxy, 

cycloalkylalkoxy, hydroxy, amino. thio, nitro. lower alkylamino, alkylthio, 
arylamino, aralkylamino, arylthio, arylthioalkyl.alkylsulfonyl, 
alkylsulfonamido, monoarylamidosulfonyl, arylsulfonyl, heteroarylthio, 
heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyk aroyl, alkyl, 
2 0 alkenyL alkynyl, alkenyloxy, alkylenedioxy, haloalkylenedioxy, cycloalkyl, 
cycloalkylalkanoyl, halo, haloalkyl, haloalkoxy, hydroxyhaloalkyl, 
hydroxyalkyl, aryl, aralkyl, aryloxy, aralkoxy, saturated heterocyclyl, 
heteroaryl, heteroaryloxy, heteroaryloxyalkyl, arylalkyl, heteroarylalkyl, 
arylalkenyl, carboalkoxy, alkoxycarboxamido, alkylamidocarbonylamido, 
2 5 arylamidocarbonylamido, carboalkoxyalkyl, carboalkoxyalkenyl, 
carboxamido, carboxamidoalkyl, and cyano; 

R 4 and R 5 , R 5 and R 6 , Rg and R 7 , R 7 and R g , R Q and R 10 , R 1 Q and 
R] 1 , Rj ! and Rj 2 , and R 12 and R 13 spacer pairs are independently selected 
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from the group consisting of alkylene. alkenylene. alkylenedioxy. aralkylene. 
diacyk haloalkylene. and aryldioxylene with the provisos that no more than 

one of the group consisting of spacer pairs R 4 and R^. R 5 and R^ R 6 and 
Ry ? and R7 and Rg is used at the same time and that no more than one of the 
5 group consisting of spacer pairs R9 and R\q, Rj q and R j j , Rj j and Rj 
and Rj2 and R]3 is used at the same time. 

12. The compound as recited in Claim 1 1 or a pharmaceutical ly acceptable 
salt, wherein; 

10 

n is the integer 1; 

X is selected from the group consisting of S and NH; 
Rjg is hydrido; 

R] is haloalkyl; 

15 R 2 is selected from the group consisting of hydrido, alkyl, haloalkyl, 

aryl, and haloalkoxy; 

R3 is selected from the group consisting of hydrido, alkyl, and 

haloalkyl; 

YisCl-C2 alkylene; 
20 Z is covalent single bond; 

Rj4 is hydrido; 

R4, Rg, R 9 , and R 13 are independently selected from the group 
consisting of hydrido and halo; 
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R 5- R 6- *7- RjO- Rj ]• and R, 2 are independently selected from the 
group consisting of perhaloaryloxy. N-aryl-N-alkylamino. 
heterocyclylalkoxy. heterocyclylthio. hydroxyalkoxy. aralkanoylaikoxy. 
aralkenoyh 

5 cycloalkylcarbonyl. cyanoalkoxy, heterocyclylcarbonyl. hvdrido. alkvl halo 
haloalkyl, haloalkoxy. aryl, alkylthio, arylamino. arylthio. aroyl. arylsulfonyl. 
aryloxy, aralkoxy, heteroaryloxy. alkoxy, aralkyl, cycloalkoxy. 
cycloalkylalkoxy. cycloalkylalkanoyl, heteroaryl. cydoalkyl. haloalkylthio 
hydroxyhaloalkyK heteroaralkoxy, and heteroaryloxyalkyl. 

.0 

1 3. The compound as recited in Claim 12 or a pharmaceutically acceptable 
salt thereof, wherein; 



15 



n is the integer ] ; 

X is selected from the group consisting of S and NH; 
R 16 is hydrido; 

Rj is selected from the group consisting of trifluoromethyl and 
pentafluoroethyl; 

R 2 is selected from the group consisting of hydrido, phenyl and 
20 trifluoromethyl; 

R 3 is selected from the group consisting of hydrido, 

methyl, trifluoromethyl, and difluoromethyl; 
Y is methylene; 
Z is covalent single bond; 

2 5 R 4 , R 8 , Rq, and Rj 3 are independently selected from the group 

consisting of hydrido and fluoro; 
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R5 is selected from the group consisting of 5-bromo-2-fIuorophenoxy\ 

4-chloro-3-ethylphenoxy. 23-dichlorophenoxy ? 3 ? 4-dichlorophenoxy, 3- 
difluoromethoxyphenoxy. 3,5-dimethylphenoxy, 3,4-dimethylphenoxy. 
3-ethylphenoxy. 3-ethylo-methy]phenox>\ 4-fluoro-3-methylphenox\\ 
5 4-fluorophenoxy, 3-isopropylphenoxy. 3-methylphenoxy, 3- 
pentafluoroethylphenoxy, 3-tert -butylphenoxy, 3-(hl,2,2- 
tetrafluoroethoxy)phenoxy, 2-(5.6.7.8-tetrahydronaphthyloxy), 
3-trifluoromethoxybenzyloxy.3-trifluoromethoxyphenoxy ? 
3-trifluoromethylbenzyloxy, and 3-trifluoromethylthiophenoxy; 

10 R|q is selected from the group consisting of cyclopentyl, 1,1,2,2- 

tetrafluoroethoxy, 2-furyl, 1 ,1-bis-trifluoromethyl-l-hydroxymethyL 
pentafluoroethyl, trifluoromethoxy. trifluoromethyl, and trifluoromethylthio; 

R 6 and Rj | are independently selected from the group consisting of 

fluoro and hydrido; 

15 Rj and Rj2 are independently selected from the group consisting of 

hydrido and fluoro. 



20 
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14. The compound as recited in Claim 1 1 having the formula: 




^12 



or a pharmaceutical^ acceptable salt thereof, wherein: 

R, is selected from the group consisting of haloalkyl. haloalkenyl, 
haloalkoxyalkyl and haloalkenyloxyalkyl; 
R2 is hydroxyalkyl; 

Y is selected from the group consisting of covalent single bond and 
< C < R 14)2)q wherein q is an integer selected from 1 and 2; 

R,4 is selected from the group consisting of hydrido, cyano, 
hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl 
monocyanoalkyl, dicyanoalkyl, carboxamide, and carboxamidoalkyk 



Z is selected from the group consisting of covalent single bond. 
(C(R]5>2)q wherein q is an integer selected from 1 and 2. and (CH(Rj5»j- 

W-^CHCR]^))},, wherein j and k are integers independently selected from 0 
and 1; 

W is oxy; 

Rj5 is selected from the group consisting of hydrido, cyano. 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyh haloalkyh 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboxamide, and carboxamidoalkyl; 

R4, Rg, R9, and R13 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl ; 

R5, Rg, R7, RjQ> Rj j, and Rj2 are independently selected from the 

group consisting of perhaloaryloxy, alkanoylalkyl. alkanoylalkoxy, 
alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclylthio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, N- 
alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, N- 
arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroarylsulfonyl, 
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, 
heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, 
haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, cycloalkoxy, 
cycloalkylalkoxy, hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, 
arylamino, aralkylamino, arylthio, arylthioalkyl,alkylsulfonyl, 
alkylsulfonamido, monoarylamidosulfonyl, arylsulfonyl, heteroarylthio, 
heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyl, aroyl, alkyl, 
alkenyL alkynyl, alkenyloxy, alkylenedioxy, haloalkylenedioxy, cycloalkyl, 
cycloalkylalkanoyl, halo, haloalkyl, haloalkoxy, hydroxyhaloalkyl, 
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hydroxyalkyl. aryl. aralkyl. aryloxy, aralkoxy. saturated heterocyclyl. 
heteroaryl. heteroaryloxy. heteroaryloxyalkyl. arylalkyh heteroarylalkyl. 
arylalkenyl. carboalkoxy, alkoxycarboxamido, alkyiamidocarbonylamido. 
arylamidocarbonylamido. carboalkoxyalkyl. carboalkoxyaJkenyl. 
5 carboxamido. carboxamidoalkyk and cyano; 

R 4 and R 5r R 5 and R 6 , R 6 and R ? , R ? and R g . R 9 and R ]() and 
Rj J, R n and R ]2? and R ]2 and R 13 spacer pairs are independently selected 
from the group consisting of alkylene, alkenylene, alkylenedioxy, aralkylene. 
diacyl, haloaikylene, and aryldioxylene with the provisos that no more than 
1 0 one of the group consisting of spacer pairs R 4 and R 5 . R 5 and R 6 , R 6 and 

R 7 , and R 7 and R g is used at the same time and that no more than one of the 
group consisting of spacer pairs R 9 and R, 0 , Rjq and R] j, Rj j and R, 2 , 
and R 12 and R 13 is used at the same time. 



1 5. The compound as recited in Claim 14 or a pharmaceutical!} 
acceptable salt thereof, wherein; 

R] is selected from the group consisting of trifluoromethyl. LL2.2- 

tetrafluoroethoxymethyl, chloromethyh trifluoromethoxy methyl, 
fluoromethyl, difluoromethyl, chlorodifluoromethyl, pentafluoroethyL 
2,2,3,3,3-pentafluoropropyl, heptafluoropropyl, and 
pentafluorophenoxymethyl; 

R/> is hydroxymethyl, 1 -hydroxyethy 1, and 1,2-dihydroxyethyI; 

Y is selected from the group consisting of a covalent single bond, 
methylene, 2-fluoroethylidene, ethylidene, 2,2-difluoroethylidene, and 2,2.2- 
trifluoroethylidene; 

Z is group selected from the group consisting of covalent single bond, 
oxy, methyleneoxy, methylene, ethylene, ethylidene, 2-fluoroethylidene, 2,2- 
difluoroethylidene, and 2,2,2-trifluoroethylidene; 

R4, Rg, R9, and R|3 are independently selected from the group 

consisting of hydrido and fluoro; 

R5 and R|Q are independently selected from the group consisting of 

acetoxy, 3-acetamidophenoxy, 3-acetylphenoxy, 4-acetylphenylsulfonyl, 
amino, 4-acetylphenylthio, acety!thio,3-aminobenzyloxy, 4-aminobenzyloxy, 
4-aminophenoxy, 3-aminophenyl, benzoyl, benzoylamido, benzoylmethoxy, 
benzyl, N-benzylamidocarbonyl, benzylamino, 3-benzylimidazol-4- 
ylmethoxy, N-benzyl-N-methylamidocarbonyl, benzyloxy, 4- 
benzyloxybenzyloxy, 

4-benzylphenoxy, 4-benzylpiperidinyl, bromo, 5-bromo-2-fluorophenoxy, 
4-bromo-3-fluorophenoxy ? bromomethyl, 4-bromo-2-nitrophenoxy, 
2-bromobenzyloxy, 3-bromobenzyloxy, 4-bromobenzyloxy, 
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4-bromophenoxy, 5-bromopvri<M-vloxv u- 

b u, yM .e lhoxycarbonylphenyJamtao 4 . bu|y| 

^^-^oxy, c hlor „. 3-c h , orob e^; 

chloro-4. fluoroplKny , 3 . ch|oro 2 _ fll , oroben2y]oxy ^ 
3-c h , oro -2-h y drox y p r „p„ xy , ^hlo^eu,^^ 

4^0,0.3-^,^,, 2-c hIoro ..fl uorophenox> , 4 . chlo 
J -chl„ ro ^e lhyIphenoxyi3 ^ hloro4raeihyjphenoxy V. 

4 4 rT uorophen °^ 

4-ch o rophenyl> 3 . hlorophenylamtao 4 . chlorophenvlaraiiio 

c yclopropytaethoxy , cyclopropoxy ^ 

-» - , P y> ^'^lorophenyl, 3,5-dichlorophenyl, 

„4-d,c W „ roph e nyl , 3,4-d ifluorophenoxy , 2 ,4. difluorobenzyl()xy P 
2,5-d, flu orc,benz y ) < ,x y , 3,5-difluorobenzyloxv 2 6 din k 
3,5-difluorophenoxy 3 4 difl - 2 - 6 - d ' fl "°'°t*n zyl „x y , 
3.4-d.fluo TO phe ny l, 4^iflu„ romet h„x y be^,ox y 
.3^u 0rophen0 x y , 2,4- difluorophenoxy , 2 ^ B ^ 
..4-d, fluoroben2yloxy , difluoromelhoxy 2,,.^^^ *>■ 
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3.5-difluorophenylamino. 3.5-dimethoxyphenoxy. dimethylaniino. 
N.N-dimethylcarboxamido, 2-(N.N-dimethyIamino)ethoxy. 
3-dimethylaminophenoxy. 3 ? 4-dimethylbenzylox\ . 3.5-dimethylbenzyloxy. 
3 ? 5-dimethylphenoxy, 3.4-dimethylphenoxy. 
5 3.5-dimethy]-4-(T^.N-dimethylamino)phenyl. 3.4-dimethoxyphenylamino. 
3,4-dimethylbenzyL 3 ? 4-dimethylbenzyl6xy. Kl-dimethylhydroxymethyh 
3.3-dimethyl-2-oxobutoxy, 2 ? 2-dimethylpropoxy\ L3-dioxan-2-yL 
L4-dioxan-2-yl, L3-dioxolan-2-yl. ethoxy, ethoxycarbonyL 
3 -ethoxy carbonylphenylamino, 4-ethoxycarbonylphenylamino ? 
1 0 1 -ethoxycarbonylbutoxy, 4-ethoxyphenoxy, ethyl. 

4 r 4-ethylenedioxypiperidinyl, N-ethyl-N-methylcarboxamido, 
3-ethylphenoxy ? 4-ethylaminophenoxy, 4-ethylbenzyloxy, 

3- ethyl-5-methylphenoxy ? N-ethyl-3-methylphenylamino ? 
N-ethyl-4-methoxyphenylamino ? fluoro, 4-fluorobenzylamino, 

1 5 4-fluoro-3-methylbenzyK 2-fluoro-3-methylbenzyloxy, 

4- fluoro-3-methylphenyl ? 4-fluorobenzoyl, 4-fluoro-3-methylbenzoyl, 
3-fluorobenzyloxy, 4-fluorobenzyloxy\ 2-fluoro-3-methylphenoxy, 

3- fluoro-4-methylphenoxy, 3-fluorophenoxy, 3-fluoro-2-nitrophenoxy, 
2-fluoro-3-trifluoromethylbenzyloxy, 4-fluoro-2-trifluoromethylbenzyloxy, 

2 0 4-fluoro-3-trifluoromethylbenzyloxy ? 5-fluoro-3-trifluoromethylbenzyloxy. 
2-fluorophenoxy, 4-fluorophenoxy r 2-fluoroo-trifluoromethylphenoxy, 
2-fluorobenzyloxy, 4-fluorophenylamidocarbonylamido, 

4- fluorophenylamino, 4-fluorobenzoylamido, 4-fluorobenzylamidocarbonyl, 

2- fluoro-4-trifluoromethylphenoxy, 4-fluoro-2-trifluoromethylphenoxy, 
2 5 2-fluoro-4-chloromethylphenoxy, 4-fluoropyrid-2-yloxy, 2-furyI, 

3- furyl, N-(2 ? 2,3,3 5 4 5 4 ? 4-heptafluorobutyl)amidocarbonyl, heptafluoropropyl, 
1,1,1,3,33-hexafluoropropyl, hydrazinocarbonyl, hydrido, hydroxy, 
2-hydroxyethoxy, 1 -hydroxyisobutyL 3-hydroxy-2.2-dimethylpropoxy, 
hydroxymethyl, 3-hydroxymethylphenoxy, 4-hydroxyphenoxy, 

30 3-hydroxypropoxy ? 2 -hydroxys, 3,3-trifluoropropoxy, 
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4-imidazol-l-vl-phenoxv. indol-5-vloxv. iodo. 3-iodobenzvJoxy 
.sobutylamino. isobutoxy. N-isobut 0 xycarbonyla ra ido. isobutvl. isobutvn , 

.sobutyylamido.S-isoxazo.yl^-.soxazolyl.S.soxazolvl.isopropoxv " " " 
•sopropyl. isopropylamidocarbonyl. isopropylamidocarbonviamido * 
5 ^sopropyJbenzyioxy. N-i soprop yl-N- m ethv, amino. 3-isopropylphenoxv 
4-isopropylphenoxy. isopropylthio, 4-isopropyl-3- m ethylphenoxy 
isopropylsulfonyh isopropylsulfonylamido. isoquinolin-3-yJoxy 
3-isothiazolyl. 4-isothiazolyl, 5-isothiaz 0 ]yL methoxy. 

3- methoxybenzoylamido, 3-methoxybenzyI, methoxvcarbonyl 

0 ^ethoxycarbonylbutoxy^-methoxycarbonylbenzyloxy, 

4- methoxycarbonylbenzyJoxy, 2-methoxyethoxy ; 

5- methoxycarbonylmethoxy^-methoxycarbonylprop^-enyloxy 
methoxymethyl, N-methoxy-N-methylcarboxamido, 

3- methoxyphenoxy, 4-methoxyphenoxy, 4-methoxy-3- m ethylphenyl 
> 3 - m «h 0 xypheny U - m ethoxyphenyl,3- me thoxyphenvlamin 0 

4- methoxyphenylamino,3- m ethoxyphenyla m id 0 carbonylamido 
4-methoxyphenylthio, methyl, N-methyl-4-meth 0 xy P henvI am i no 
^-methyJbenzy,, 3-methylbuty,, 3-methy,phcnoxy ! 4-me t hy,su,fo n ylp he nvl 
,-methyl-4- m ethy,th 10p henoxy, 3-methylbenzyloxy. 4-methy,benzy, 0 xy " ' 
-methyl-3-nitrophenoxy, 2-methyi-5-nitrophenoxv. 4-methylphenoxy. ' 
4-methy]phenyl, N-methyl-N-phenylamidocarbonyl 
N-methy]-N-propy]carboxamido, 

4-(5-(4-methylphenyI>l, 3) 4- 0 xadiazol-2-yl)phenvlamino 

3-methy]phenylsulf 0 nylamido > 4-methyl P iperazin-l-y ]c arbonyl 
l-methyl propoxy , 3-methyIbut-2-eny]oxy ? 2-methylpyrid-6-yl 

3- methylpy ri d-2-yl, 2-methyl Pyr id-3-y,oxy, 2-methylpy r id-5-yloxy 
N-methylpyn-ol-2-y], 4-methylsulfonylphenylsulfonyl, 

4- methylsulfonylphenylthio, 4-methylthiophenoxv 
4-methylthiophenyl, 4-methylthiobenzyl, moxpholin^carbonyl 

2- naphthy, 0 xy, N-neopentylamidocarbonvl, nitro. 3-nitrobenzy] 

3- mtrobenzyIoxy, 4-nitrobenzyloxy, 2-nitrophenoxy, 3-nitrophenoxy 
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4- nitrophenox> 3-nitrophenyl. 4-nitrophenylsulfonyl. 

3- nitrophenylsulfonylamido, 4-nitrophenylthio, 2-oxazolyl. 4-oxazolyl. 

5- oxazolyl, 2-oxobutoxy. 5-oxohexoxy. N-oxypyrid-3-ylmethylsulfonyl, 
2,3,4,5,6-pentafluorobenzyloxy. pentafluoroethyl. pentafluoroethylthio. 

5 4-(2,3,4 ? 5,6-pentafluorophenyl)-2.3,5.6-tetrafluorophenox)\ 
2.2,3 .3,3-pentafluoropropyK LI 3.3 J-pentafluoropropyl, 
l.L2,2 ? 3-pentafluoropropyl, phenoxy. 3-phenoxybenzyloxy. phenyl, 
phenylamidocarbonylamido, l-(N-phenylcarboxamido)ethoxy. phenylamino. 

4- phenylbenzyloxy, 1-phenylethoxy, phenylhydroxymethyl, 

1 0 3-phenylphenoxy, 4-phenylphenoxy, phenylsulfonyK phenylsulfonylamido, 

2- phenyIsulfonylethoxyvphenylthio, 1 -piperidinyL piperidin-4-ylcarbonyl, 
piperidin-4-ylsulfonyl, piperidin-4-ylthio, hexahydropyran-4-yloxy, 
4-propanoyl, 4-propanoylphenoxy, propoxy. 4-propylphenoxy, 
4-propylphenyl amino, 4-propoxyphenoxy, pyrid-2-yl, pyrid-3-yl, 

1 5 pyrid-3-ylcarboxamido, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 

pyrid-4-ylmethoxy, pyrid-2-yloxy, pyrid-3-ylox>\ pyrid-2-ylrnethylthio, 
pyrid-4-ylthio, pyrimid-2-yl, pyrimid-2-yloxy, pyrimid-5-yloxy, 
pyrrolin-l-ylcarbonyl, 2-(pyrroIidin-l-yl)ethoxy, thiophen-3-yl. sec-butyl, 
4-5*ec-butylphenoxy,/er/ -butoxy. N-/er/ -butylamidocarbonyl, 

2 0 4-tert -butylbenzyl, 4-tert -butylbenzyloxy, 3-tert -butylphenoxy. 

4-tert -butylphenoxy, 4-tert -butylphenyL tetrazol-5-yl, 

3- ( 1 , 1 ,2,2-tetrafluoroethoxy )benzylamino, 1 , 1 ,2,2-tetrafluoroethoxy, 
2,3,5,6-tetrafluoro-4-methoxybenzyloxy, 

2,3,5,6-tetrafluoro-4-trifluoromethylbenzyloxy. tetrahydrofuran-2-yl, 

2 5 2-(5,6,7,8-tetrahydronaphthyloxy), thiazol-2-yl, thiazol-4-yl, thiazol-5-yI, 

thiol, 4-thiophenoxy, thiophen-2-yl, 2,3,5-trifluorobenzyloxy, 
2,4,6-trifluorobenzyloxy, N-(4 J 4 ? 4-trifluorobutyl)-4-methoxyphenylamino, 
2,2,2-trifluoroethoxy, 2,2.2-trifluoroethyl, 33,3-trifluoro-2-hydroxypropyl, 
N-(2,2,2-trifluoroethyl)amidocarbonyl ? trifluoromethoxy, 

3 0 3-trifluoromethoxybenzyloxy, 3-trifluoromethoxybenzylamidocarbonyl, 

3-trifluoromethoxybenzylamidocarbonylhydrazinocarbonyl, 
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4-trifluoromethoxybenzylox) ; 3-trifluoromethoxyphenoxy. 
4-trinuoromethoxyphenoxy,4-trifluoromethoxyphenyIa m ino. 
trifluoromethyl. 3-trifluoromethylbenzylamine. 3-trifluoromethyIbenzyloxy. 
4-trifluoromethyJbenzyIoxy,2 r 4-bis-trifluoromethy]benzyIoxy. 
5 3,4-bis-trifluoromethylbenzyloxy. 1 . 1 -bis-trifluoromethyl- 1 -hydroxymethyl. 
3,5-bis-trifluoromethylphenyl, 3-trifluoromethylbenzyl. 
3,5-bis-trifluoromethylbenzyloxy, 4-trifluoromethylphenoxy. 
3-trifluoromethylphenoxy, 2-trifluoromethylphenyl. 
3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 

0 -trifluoromethylphenylamidocarbonylamido^-trifluoromethylphenvlamino, 

3- trifluoromethylphenylsulfonylamido,3-trifluoromethylthioben Z yloxy. 

4- trifluoromethylthiobenzyloxy, 2,3,4-trifluorophenoxy, 

2.3.4- trifluorophenyl, 2,3,5-trifluorophenoxy, 3,4,5-trimethylphenoxy, 

3.4.5- trimethoxyphenylamino, 3-trifluoromethyJpyrid-2-yl, 

> 3 - tri fl"oromethylpyrid-2-yloxy,5-trifluoromethylpyrid-2-yloxy, 
3-difluoromethoxyphenoxy, 3-pentafluoroethylphenoxy, 
3-( 1 , 1 ,2,2-tetrafluoroethoxy)phenoxy, 3-trifluoromethylthiophenoxy, and 
trifluoromethylthio; 

R 6 and R, , are independently selected from the group consisting of 
acetoxy. benzyloxy, bromo, butoxy, butoxycarbonyl, chloro. 4-chlorophenyl, 
3,4-dichlorophenoxy, cyano, 2-cyanophenyl. difluoromethoxy, ethoxy, 
fluoro, hydrido, hydroxy, methoxy, methoxycarbonyl, methyl, 
methylsulfonyl, morpholin-4-yl, nitro, octyl, phenoxy, phenyl phenylethenyl, 
phenylethynyl, propoxy, thiophen-2-yl, trifluoromethyl, pentafluoroethyl, 
1,1,2,2-tetrafluoroethoxy, and trifluoromethoxy; 

R 7 and R 12 are independently selected from the group consisting of 
benzyloxy. hydrido, fluoro, hydroxy, methoxy, and trifluoromethyl; 

R 5 and R 6 are taken together to form a spacer group selected from the 
group consisting of benzylidene, 5-bromobenzylidene, ethylene- 1,2-dioxy, 
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tetrafluoroethylene- 1 .2-dioxy, 1 .4-butadienyl. methylene- 1 . 1 -dioxy. 
phenoxylidene. and propylene- L3-dioxy; 

Rg and R7 are taken together to form a spacer group selected from the 

group consisting of benzylidene, 5-bromobenzylidene, ethylene- 1.2-dioxy, 
5 tetrafluoroethylene- 1 ? 2-dioxy ? 1 ? 4-butadieny L methylene- 1 . 1 -dioxy. 
phenoxylidene, and propylene- 1,3-dioxy; 

R j 0 and R j j are taken together to form a spacer group selected from 

the group consisting of benzylidene. ethylene- 1.2-dioxy. methylene- 1J- 
dioxy, phthaloyl, and tetrafluoroethylene- L2-dioxy;" 

10 R j j and Rj2 are taken together to form a spacer group selected from 

the group consisting of benzylidene, ethylene- L2-dioxy, 
methylene-l,l-dioxy, phthaloyl, and tetrafluoroethylene- 1,2-dioxy; 

Rj2 and R13 is the spacer group 1 .4-butadieny 1. 
15 16. A compound as recited in Claim 2 having the formula: 
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or a pharmaceutical^ acceptable salt thereof, wherein; 
X is oxy; 

Rj is selected from the group consisting of haloalkyl and 
haloalkoxyalkyl; 

Rj6 is hydrido; 

R 2 and R 3 are taken together to form a linear spacer moiety selected 
from the group consisting of a covalent single bond and a moiety having from 



1 0 1 through 6 contiguous atoms to form 



a ring selected from the group 



coming of a cycloalkyl having from 3 through 8 contiguous members, a 
cycloalkenyl having from 5 through 8 contiguous members, and a 
heterocyclyl having from 4 through 8 contiguous members; 

Y is selected from the group consisting of a covalent single bond and 
C1-C2 alkylene; 
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Z is selected from the group consisting of a covalent single bond and 
C1-C2 alkylene: 

R] 4 is selected from the group consisting of hydrido. alkyL and 

haloalkyl; 

5 Rj5 is selected from the group consisting of hydrido, alkyL and 

haloalkyl; 

R4, Rg, R<^ and Rj 3 are independently selected from the group 
consisting of hydrido and halo; 

R 5? R 6 . R 7? Rjq, Rj j ? and R 12 are independently selected from the 

1 0 group consisting of perhaloaryloxy, N-aryl-N-alkylamino, 

heterocyclylalkoxy ? heterocyclylthio, hydroxyalkoxy, carboxamidoalkoxy, 
alkoxycarbonylalkoxy. alkoxycarbonylalkenyloxy, aralkanoylalkoxy, 
aralkenoyL N-arylcarboxamidoalkoxy, cycloalkylcarbonyL cyanoalkoxy, 
heterocyclylcarbonyL hydrido, alkyL halo, haloalkyl. haloalkoxy, aryl, 

1 5 alkylthio, arylamino, arylthio, aroyL arylsulfonyl, aryloxy. aralkoxy, 
heteroaryloxy, alkoxy. aralkyL cycloalkoxy, cycloalkylalkoxy, 
cycloalkylalkanoyL heteroaryL cycloalkyl, haloalkylthio, hydroxyhaloalkyl, 
heteroaralkoxy. heterocyclyloxy. aralkylaryl, heteroaryloxy alkyL 
heteroarylthio. and heteroarylsulfonyl. 

20 

17. The compound as recited in Claim 16 or a pharmaceutical^ acceptable 
salt thereof, wherein; 



25 



X is oxy; 

Rjg is hydrido; 
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R, is selected from the group consisting of trifluoromethyl. Ll.2.2- 
tetrafluoroethoxymethyl. trifluoromethoxymethyl. difluoromethvl 
chlorodifluoromethyh and pentafluoroethyl; 

R 2 and R 3 spacer pair is selected from the group consisting of 
5 -CH 2 SCH 2 -. -CH 2 OCH 2 -, -CH.CHCR, 7 K -CH=C(R, 7 )-. 
-CH 2 S(0) 2 CH 2 , -CH 2 CH 2 CH(R ] 7 ),,CH 2 CH( Rl 7 )CH 2 , 
-CH 2 CH=C(R, 7 K -CH(R ]7 )CH=CH-, -CH 2 C(R, 7 )=CH-, 

- CH(R n>c(o^ 

-CH.CCONHCHCR, ? ), -CH( Rl 7 )CH( Rl 7 )C(0)NH-, 
1 0 -C(0)NHCH(R 1 7 )CH( R] 7 >, -CH 2 CH(R ] 7 )CH 2 CH 2 -, 

-CH( R] 7 )CH 2 CH 2 CH 2 -, -CH 2 CH=CHCH 2 -, -CH=CHCH 2 CH 2 -, 
-CH=CHCH=CH-, -CH 2 CH 2 CH 2 CH 2 CH 2T , -CH 2 CH 2 CH=CHCH 2 -, 
-CCH 2)2 0, -(CH 2 CH R] 7)0 , - ( CF 2)2 0. -SCH 2 CH 2 - ; -S(0)CH 2 CH 2 -, 

-CH 2 S(0)CH 2 -,-CH 2 S(0)CH 2 CH 2 -,-S(0) 2 CH 2 ,-CH 2 N(R I7)0 -, 
15 -CH.CH.CCOK-CH.CCONR, ? _, and -CH 2 NR 17 CH 2 - wherein 

selected from the group consisting of H, CH 3 , OCH 3 , CF 3 , CH 2 CH 3 , F, CI, 
CH 2 OH, and OH; 

e.MidI " Setoed ft ° m " Er ° UP COnS ' St " 18 ° f " e,hyl - - 
Z is covalent single bond; 
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R 4? Rg, R^ and Rj3 are independent]} selected from the group 

consisting of hydrido and fluoro: 

R 5 and Rjo are independently selected from the group consisting of 

4-aminophenox>\ benzoyl, benzyl, benzyloxy, 5-bromo-2-fluorophenoxy. 
4-bromo-3-fluorophenoxy, 4-bromo-2-nitrophenox\\ 3-bromobenzylox\\ 
4-bromobenzyloxy, 4-bromophenoxy. 5-bromopyrid-2-yloxy, 
4-butoxyphenoxy, chloro, 3-chlorobenzyL 2-chlorophenoxy, 
4-chlorophenoxy, 4-chloro-3-ethylphenoxy, 3-chloro-4-fluorobenzyL 

3- chloro-4-fluorophenyh 3-chloro-2-fluorobenzyloxy ¥ 3-chlorobenzyloxy, 

4- chlorobenzyloxy, 4-chloro-3-methylphenoxy„ 2-chloro-4-fluorophenox>\ 
4-chloro-2-fluorophenoxy ? 4-chlorophenoxy, 3-chloro-4-ethylphenoxy. 

3- chloro-4-methylphenoxy, 3-chloro-4-fluorophenoxy, 

4- chloro-3-fluorophenoxy ? 4-chlorophenylamino. 5-chloropyrid-3-yloxy. 

2- cyanopyrid-3-yloxy, 4-cyanophenoxy. cyclobutoxy, cyclobutyl, 
cyclohexoxy, cyclohexylmethoxy. cyclopentoxy, cyclopentyl, 
cyclopentylcarbonyL cyclopropyh cyclopropylmethoxy, cyclopropoxy, 
2 ? 3-dichlorophenoxy ? 2,4-dichlorophenoxy. 2 ? 4-dichlorophenyU 
3,5-dichlorophenyl, 3,5-dichlorobenzyl, 3,4-dichlorophenoxy ? 
3,4-difluorophenoxy, 2,3-difluorobenzyloxy, 

2.4- difluorobenzyloxy, 3,4-difluorobenzyloxy, 2,5-difluorobenzyloxy, 

3.5- difluorophenoxy, 3,4-difluorophenyl, 3,5-difluorobenzyloxy ? 
4-difluoromethoxybenzyloxy, 2,3-difluorophenoxy ? 2,4-difluorophenoxy, 
2,5-difluorophenoxy, 3,5-dimethoxyphenoxy, 3-dimethylaminophenoxy, 
3,5-dirnethylphenoxy, 3,4-dimethylphenoxy, 3, 4-dimethyl benzyl, 
3,4-dimethylbenzyloxy, 3,5-dimethylbenzyloxy, 2 ? 2-dimethylpropoxy, 
L3-dioxan-2-yl, 1 ,4-dioxan-2-yL 1 .3-dioxolan-2-yk ethoxy, 
4-ethoxyphenoxy, 4-ethylbenzyloxy, 3-ethylphenoxy ? 4-ethylaminophenoxy, 

3- ethylo-methylphenoxy, fluoro, 4-fluoro-3 : methylbenzyh 

4- fluoro-3-methylphenyL 4-fluoro-3-methylbenzoyl ; , 4-fluorobenzyloxy, 
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2- fluoro-3- m ethylphenoxy.3-fluoro-4- m ethylphenoxy. 3-fluorophenoxy. 

3- fluoro-2-nitrophenox 3 - f 2-fluoro-3-trifluoromethyIbenzyloxy. 

3- f]uoro-5-trifluoromethvIbenz y ]oxy.4-nuoro-2-trifluoromethvlbenzv]oxy. 

4 - flu °™-3-trifluoromethylben2 y lox y .2-fluorophenoxy,4-fluoro P henoxv. 

5 2-fluoro-3-trifluoromethyIphenoxy, 2-fluorobenzyloxy. 4-fluorophenvIamino. 
2-fluoro-4-trifluoromethylphenoxy, 4-fluoro Py rid-2-yloxy. 2-fury]. 3-furyI. 
heptafluoropropyl, U,l,3 ,3,3-hexafluoropropyl. 

2- h y droxy-3.3.3-trifluoropropoxy, 3-iodobenzyJoxy. isobutvl. isobutvlamino 
isobutoxy, 3-isoxazolyI, 4-isoxazolyl, 5-isoxazolyl. isopropoxy. isopropyl, 

L 0 4- 1S opropylb e nzyloxy, 3-isopropylphenoxy, 4-isopropylphenoxy. 

isopropylthio. 4-isopropyI-3-methylphenoxy, 3-isothiazolyL 4-isothiazolyl. 
5-isothiazolyL 3-methoxybenzyI, 4-methoxycarbonvIbutoxy, 

3- methoxycarbonylprop-2-enyloxy, 4-methoxyphenyl, 

3- methoxyphenylamino, 4-methoxyphenylamino, 3 -methyl benzyl oxy. 
5 4-methylbenzyloxy, 3-methylphenoxy, 3- me thyl-4- m ethylthio P henoxy. 

4- methylphenoxy, 1 -methylpropoxy, 2-methylpyrid-5-yloxy, 
4-methylthiophenoxy, 2-naphthyloxy. 2-nitrophenoxy, 4-„hro P henoxy, 
3-nitrophenyl, 4-nitrophenylthio, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl. 
pentafluoroethyl, pentafluoroethylthio, 2,2,3,3,3-pentafluoropropyl, 

5 1-1-33.3-pentafluoropropyl, U.2,2,3-p en tafluoropropyl. phenoxy,' 
Phenylamino, 1 -phenylethoxy, phenylsulfonyl, 4-propanoylphenoxy, 
propoxy, 4-propylphenoxy, 4-propoxyphenoxy, thiophen-3-yl, ^c-butyl 
4^c-butylphenoxy,,m -butoxy, 3-,m -butylphenoxy, A-tert -butylphenoxy, 
1 ,1 ,2,2-tetrafluoroethoxy, tetrahydrofuran-2-yl, 

2- (5,6J,8-t e trahydronaphthyloxy), thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, 
thiophen-2-yl, 2,3,5-trifluorobenzyloxy, 2,2,2-trifluoroethoxy, 

2 ; 2,2-trifluoro e thyl ) 3,33-trifluoro-2-hydroxypropyUrifluoro me thoxy, 

3- trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy, 
3-trifluoromethoxyphenoxy, 4-trifluoromethoxyphenoxy. trifluoromethyl, 
3-tnfluoromethylbenzyloxy, 4-trifluoromethylbenzyloxy, 

2 ? 4-bis-trif]uoromethylbenzy]oxy,lJ-bis-trifluoro me thyl-l-hydroxy m ethyl. 



WO 00/18721 PCT/US99/22119 

389 

3- trifluoromethylbenzyL 3.5-bis-trifluoromethylbenzylox\\ 

4- trifluoromethylphenoxy ? 3-trifluoromethylphenoxy. 3- 
trifluoromethylphenyl. 3-trifluoromethylthiobenzyloxy. 4- 
trifluoromethylthiobenzyloxy, 2,3,4-trifluorophenoxy. 

5 2,3.4-trifluorophenyI. 2,3,5-trifluorophenoxy. 

3,4,5-trirnethylphenoxy. 3-difluoromethoxyphenoxy, 
3-pentafluoroethylphenoxy, 3-( 1 , 1 ,2 ? 2-tetrafluoroethoxy)phenox>\ 
3-trifluoromethylthiophenoxy, and trifluoromethylthio; 

and Rj ] are independently selected from the group consisting of 

10 chloro, fluoro. hydrido, pentafluoroethyl, 1,1,2,2-tetrafluoroethoxy, 
trifluoromethyl. and trifluoromethoxy; 

R7 and Rj2 are independently selected from the group consisting of 

hydrido, fluoro. and trifluoromethyl. 

15 1 8. A compound as recited in Claim 2 having the formula: 




or a pharmaceutically acceptable salt thereof, wherein; 
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D, . D 2 . J,. J 2 and Kj are each carbon with the proviso that at least 
one of D 3 . D 4 . J 3 . J 4 and K 2 is selected from the group consisting of O. S. 
and N. wherein D 3 , D 4 . J 3 . J 4 and K 2 are independently selected from the 
group consisting of C, R O, S and covalent bond with the provisos that no 
5 more than one of D 3 , D 4 . J 3 . J 4 and K 2 is a covalent bond, no more than one 
°f D 3 , D 4 , J 3 , J 4 and K 2 is O, no more than one of D 3 . D 4 , J 3 . J 4 and K 2 is 
S, one of D 3 , D 4 , J 3 , J 4 and K 2 must be a covalent bond when two of D 3 . 
D 4 , J 3 , J 4 and K 2 are O and S, and no more than four of D 3 , D 4 , J 3 , J 4 and 
K 2 are N; 

10 Dj , D 2 , Jj. J 2 and Kj are selected from the group consisting of C, O. 

S, N and covalent bond with the prov.sos that D 3 , D 4 , J 3< J 4 and K , are each 
carbon and at least one of Dj, D 2 , Jj, J 2 and Kj is selected from the group 
consisting of O, S, and N wherein, when D,. D 2 , Jj. J 2 and K, are selected 
from the group consisting of C, O, S, covalent bond, and N, no more than one 
15 of Dj, D 2 , Jj, J 2 and K] is a covalent bond, no more than one of D] , D 2 , J,, 
h ^d Kj is O, no more than one of D,, D 2 , J,,J 2 and Kj is S, one of Dj, 
D 2 , Jj, J 2 and Kj must be a covalent bond when two of Dj, D 2 , J,, J 2 an d 
K, are O and S, and no more than four of Dj, D 2 , Jj, J 2 and Kj are N; 
n is an integer selected from 0 through 4; 
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X is selected from the group consisting of O. H. F. S. S(O). NH. 
N(OH). N(alkyl). and N(alkoxy): 

Rj^ is selected from the group consisting of hydrido, alkyl, acyl. 

aroyl, heteroaroyl, trialkylsilyl. and a spacer selected from the group 
5 consisting of a covalent single bond and a linear spacer moiety having a chain 
length of 1 to 4 atoms linked to the point of bonding of any aromatic 

substituent selected from the group consisting of R4, Rg, R9. and R13 to 

form a heterocyclyl ring having from 5 through 1 0 contiguous members with 
the provisos that said linear spacer moiety is other than covalent single bond 

1 0 when R 2 is alkyl; and there is no R j 5 when X is H or F; 

R] is selected from the group consisting of haloalkyh haloalkenyl, 

haloalkoxyalkyl, and haloalkenyloxyalkyl; 

R 2 is selected from the group consisting of hydrido, hydroxy, 

hydroxyalkyl, aryl, aralkyl. alkyl. alkenyl, aralkoxyalkyh aryloxyalkyh 
15 alkoxyalkyl, heteroaryloxyalkyh alkenyloxyalkyL cycloalkyl, 

cycloalkyialkyl, cycloalkylalkenyL cycloalkenyL cycloalkenylalkyl, 
haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyL haloalkoxy, 
haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy, 

halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, 
20 perhaloaryloxyalkyl, heteroaryl. heteroarylalkyl, monocyanoalkyl, and 
dicyanoalkyl, carboalkoxycyanoalkyl; 

R3 is selected from the group consisting of hydrido, hydroxy, halo, 

cyano, hydroxyalkyl, aryL aralkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, 
aroyl, heteroaroyl, alkenyloxyalkyL haloalkyl, haloalkenyl, haloalkoxy, 
2 5 haloalkoxyalkyl, haloalkenyloxyalkyl, rnonocarboalkoxyalkyl, 

dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl. carboalkoxycyanoalkyl, 
carboxamide, and carboxamidoalkyl; 
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Y is selected from the group consisting of covaient single bond and 
(C(R ]4 ) 2 ) q wherein q is an integer selected from 1 and 2: 

R ]4 is selected from the group consisting of hydrido. hydroxy, cyano. 

hydroxyalkyl, acyl. alkoxy. alkyl. alkenyl. alkynyl. alkoxyalkyl. haloalkyl. 
5 haloalkenyl, haloalkoxy, haloalkoxyalkyl. haJoalkenyloxyalkyl. 
monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyk 
carboalkoxycyanoalkyk carboalkoxy, carboxamide. carboxamidoalkyl: 
Z is selected from the group consisting of covaient single bond. 

(C(R ]5 ) 2 ) q wherein q is an integer selected from 1 and 2. and (CH(R 15 ))j- 

1 0 W-(CH(Rj 5 )) k wherein j and k are integers independently selected from 0 
and 1; 

W is selected from the group consisting of O. C(O), C(S). 
C(0)N(R 14 ), C(S)N(R 14 ), (R ]4 )NC(0), (R 14 )NC(S), S, S(O), S(0) 2 , 

S(0) 2 N(R ]4 ), (R 14 )NS(0) 2 , and N(R ]4 ) with the proviso that R ]4 is other 
1 5 than cyano: 

R 15 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyK acyl, alkoxy, alkyl, alkenyl, alkynyl, alkoxyalkyl, haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haJoalkenyloxyalkyl, 
monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, 
2 0 carboalkoxycyanoalkyk carboalkoxy, carboxamide, and carboxamidoalkyl; 

R4, Rg> R9, and R 13 are independently selected from the group 
consisting of hydrido, halo, haloalkyl, and alkyl ; 

R5, R 6 , R 7 , R 10 , R] ], and R 12 are independently selected from the 
group consisting of perhaloaryloxy, alkanoylalkyl, alkanoylalkoxy, 
2 5 alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclylthio, 
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hydroxyalkoxy. carboxamidoalkoxy. alkoxycarbonylalkoxy. 
alkoxycarbonylalkenyloxy. aralkanoylalkoxy. aralkenoyl. 
N-alkylcarboxamido, N-haloalkylcarboxamido. N-cycloalkylcarboxamido, 
N-arylcarboxamidoalkoxy, cycloalkylcarbonyk cyanoalkoxy, 
5 heterocyclylcarbonyl, hydrido, carboxy. heteroaralkylthio. heteroaralkoxy. 
cycloalkylamino. acylalkyK acylalkoxy. aroylalkoxy, heterocyclyloxy, 
aralkylaryl. aralkyl, aralkenyl. aralkynyl, heterocyclyl. perhaloaralkyl, 
aralkylsulfonyL aralkylsulfonylalkyk aralkylsulflnyk aralkylsulfinylalkyL 
halocycloalkyL halocycloalkenyh cycloalkylsulfinyh cycloalkylsulfinylalkyK 

1 0 cycloalkylsulfonyl, cycloalkylsulfonylalkyk heteroarylamino. N- 

heteroarylamino-N-alkyl amino, heteroarylaminoalkykhaloalkylthio, 
alkanoyloxy. alkoxy, alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, 
cycloalkoxy. cycloalkenyloxy, cycloalkoxyalkyl, cycloalkylalkoxy, 
cycloalkenyloxyalkyl, cycloalkylenedioxy. halocycloalkoxy, 

1 5 halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl, 
hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, alkylthioalkyl, 
arylamino, aralkylamino, arylthio, arylthioalkyK heteroaralkoxyalkyh 
alkylsulfinyL alkylsulfinylalkyl, arylsulfinylalkyl, arylsulfonylalkyl, 
heteroarylsulfinylalkyl, heteroarylsulfonylalkyl, alkylsulfonyl, 

20 alkylsulfonylalkyl. haloalkylsulfinylalkyU haloalkylsulfonylalkyL 
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyh monoalky] 
amidosulfonyL dialkyl amidosulfonyl, monoarylamidosulfonyl, 
arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyh 
arylsulfinyl, arylsulfonyl, heteroarylthio, heteroarylsulfinyl, 

2 5 heteroarylsulfonyl, heterocyclylsulfonyl, heterocyclylthio, alkanoyL alkenoyl, 
aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyL alkenyl, 
alkynyl, alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, 
cycloalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl, lower 
cycloalkenylalkyl, halo, haloalkyl, haloalkenyl, haloalkoxy, 

30 hydroxyhaloalkyl, hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkyl, 
haloalkoxyalkyL aryh heteroaralkynyl, aryloxy, aralkoxy, aryloxyalkyl, 
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saturated heterocyclyi. partially saturated heterocyclyi. heteroaryl. 
heteroaryloxy. heteroaryloxyalkyl. heteroaralkx 1. ar\ lalkenyl. 
heteroarylalkenyk carboxyalkyl, carboalkoxy. alkoxycarboxamido. 
alkylamidocarbonylamido, arylamidocarbonylamido. carboalkoxyalkyk 
5 carboalkoxyalkenyl. carboaralkoxy. carboxamido. carboxamidoalkyl. cvano. 
carbohaloalkoxy. phosphono, phosphonoalkyl. diaralkoxyphosphono. and 
diaralkoxyphosphonoalkyl; 

R 4 and R 5 . R 5 and R 6? R 6 and R ? . R 7 and Rg. R 9 and R } 0 , R } Q and 

R l 1 * R l 1 and R 12> and R 12 311(1 R 13 are independently selected to form 

1 0 spacer pairs wherein a spacer pair is taken together to form a linear moiety 
having from 3 through 6 contiguous atoms connecting the points of bonding 
of said spacer pair members to form a ring selected from the group consisting 
of a cycloalkenyl ring having 5 through 8 contiguous members, a partially 
saturated heterocyclyi ring having 5 through 8 contiguous members, a 

15 heteroaryl ring having 5 through 6 contiguous members, and an aryl with the 

provisos that no more than one of the group consisting of spacer pairs R 4 and 
R 5 , R 5 and R 6 , R 6 and R 7 , and R 7 and Rg, is used at the same time and that 
no more than one of the group consisting of spacer pairs R 9 and R ]0 , R 10 
and Rj j, Rj j and R 12 , and R 12 and R 13 is used at the same time. 



20 



19. The compound as recited in Claim 18 or a pharmaceutical^ acceptable 
salt thereof, wherein; 



D l > D 2> J l > J 2 311(1 K l are each carbon with the proviso that at least 
2 5 one of D 3 , D 4 , J 3 , J 4 and K 2 is selected from the group consisting of O, S, 
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and N. wherein D3. D4. J3. J4 and K2 are independently selected from the 
group consisting of C. N. O. S and covalent bond with the provisos that no 
more than one of D3, D4. J3. J4 and K2 is a covalent bond, no more than one 

of D3. D4. J3. J4 and K9 is CX no more than one of D3. D4, J3. J4 and Ko is 

5 S. one of 03, J3, J4 and K9 must be a covalent bond when two of D3. 

E>4> J3, J4 a nd K 2 are O and S, and no more than four of D3, D4, J3, J 4 and 

K 2 are N; 

Dj, D 2 , Jj, J 2 and K] are selected from the group consisting of C, O, 

S, N and covalent bond with the provisos that D3, D 4 , J3, J 4 and K9 are each 

10 carbon and at least one of D] ? D 2? J] ? J 2 and Kj is selected from the group 

consisting of O, S, and N wherein, when Dj, D> Jj. J9 and Kj are selected 
from the group consisting of C, O, S. covalent bond, and N, no more than one 
of D], D 2 , J j. J 2 and Kj is a covalent bond, no more than one of Dj, D-> ? Jj. 

J 2 and K] is O, no more than one of Dj, D 2 , Jj, J 2 and Kj is S, one of Dj, 

15 D 2 , J], J 2 and Kj must be a covalent bond when two of Dj, D 2 , Jj, J 2 and 

Kj are O and S, and no more than four of Dj, D 2? J], J 2 and K] are N; 

n is the integer 1 ; 
X is selected from the group consisting of O, NH. and S 

R] 6 is taken together with R 4 , Rg, R9, or Rj 3 to form a covalent 

20 single bond; 

.001 8721 A1_I_> 
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Rj is selected from the group consisting of trifluoromethyl. 1.1.2.2- 

tetrafluoroethoxymethyL trifluoromethoxymethyl. difluoromethyl. 
chlorodifluoromethyl. and pentafluoroethyl; 

R2 is selected from the group consisting of hydrido. phenyl. 

5 4-trifluoromethylphenyl, vinyl, trifluoromethyl. pentafluoroethyl. 

1 , 1 .2.2-tetrafluoroethoxymethyl. trifluoromethoxymethyl, difluoromethyl. 
chlorodifluoromethyl, 2,2.3,3,3-pentafluoropropyl, and heptafluoropropyl; 

R3 is selected from the group consisting of hydrido, methyl, ethyl, 

vinyl, phenyl, 4-trifluoromethylphenyl, methoxymethyl. trifluoromethyl, 
trifluoromethoxymethyl, difluoromethyl. chlorodifluoromethyl. and 
pentafluoroethyl; 

Y is selected from the group consisting of covalent single bond, 
methylene, ethylidene, 2-fluoroethylidene, 2,2-difluoroethylidene, and 
2,2,2-trifluoroethylidene; 

Z is selected from the group consisting of covalent single bond, oxy, 
methyleneoxy. methylene, ethylene, ethylidene, 2-fluoroethylidene, 2,2- 
difluoroethylidene, and 2.2,2-trifluoroethylidene; 

R 8' R 9^ a* 1 * 1 R 13 are independently selected from the group consisting 
of hydrido and fluoro; 

R 5 and R 1Q are independently selected from the group consisting of 
4-aminophenoxy, benzoyl, benzyl, benzyloxy, 5-bromo-2-fluorophenoxy, 
4-bromo-3-fluorophenoxy, 4-bromo-2-nitrophenoxy, 3-bromobenzyloxy, 
4-bromobenzyloxy, 4-bromophenoxy, 5-bromopyrid-2-yloxy, 
4-butoxyphenoxy, chloro, 3-chlorobenzyl, 2-chlorophenoxy, 
4-chlorophenoxy, 4-chloro-3-ethylphenoxy, 3-chloro-4-fluorobenzyl, 

3- chloro-4-fluorophenyl,3-chloro-2-fluorobenzyloxy, 3-chlorobenzyloxy, 

4- chlorobenzyloxy, 4-chloro-3-methylphenoxy, 2-chJoro-4-fluorophenoxy, 



15 
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4-chloro-2-fluorophenoxy. 4-chlorophenox\ . 3-chloro-4-ethylphenox\. 

3- chloro-4-methylphenox>% 3-chloro-4-fluorophenox\\ 

4- chloro-3-fluorophenoxy, 4-chlorophenyIamino. 5-chloropyrid-3-y]oxy. 

2- cyanopyrid-3-yloxy ? 4-cyanophenoxy. cyclobutoxy. cyclobutyl, 
cyclohexoxy. cyclohexylmethoxy. cyclopentoxy. cyclopentyl, 
cyclopentylcarbonyl. cyclopropyh cyclopropylmethoxy. cyclopropoxy. 

2.3- dichlorophenoxy ? 2 r 4-dichlorophenox>\ 2,4-dichlorophenyl, 
3 ? 5-dichlorophenyl 5 3,5-dichlorobenzyl, 3,4-dichlorophenox>\ 
3 ? 4-difluorophenoxy ? 2,3-difluorobenzyloxy, 2,4-difluorobenzyloxy, 

3.4- difluorobenzyloxy, 2 ? 5-difluorobenzyloxy\ 3 r 5-difluorophenox>\ 

3.4- difluorophenyL 3,5-difluorobenzyloxy, 4-difluoromethoxybenzylox\\ 

2.3- difluorophenoxy, 2,4-difluorophenoxy ? 2,5-difluorophenoxy, 

3.5- dimethoxyphenoxy, 3-dimethylaminophenoxy, 3 ? 5-dimethyIphenoxy, 

3.4- dimethylphenoxy, 3,4-dimethylbenzyL 3.4-dimethylbenzyloxy, 

3.5- dimethylbenzyloxy, 2,2-dimethylpropoxy ? K3-dioxan-2-yl, 
1 ,4-dioxan-2-yl ? l,3-dioxolan-2-yl, ethoxy, 4-ethoxyphenoxy, 
4-ethylbenzy!oxy, 3-ethyIphenoxy, 4-ethylaminophenoxy, 

3- ethyl-5-methylphenoxy, fluoro, 4-fluoro-3-methyIbenzyl, 

4- fluoro-3-methylphenyL 4-fluoro-3-methylbenzoyK 4-fluorobenzyloxy, 

2- fluoro-3-methylphenoxy, 3-fluoro-4-methylphenoxy, 3-fluorophenoxy. 

3- fluoro-2-nitrophenoxy, 2-fluoro-3-trifluoromethylbenzyloxy, 

3- fiuoro-5-trifluoromethylbenzyloxy ? 4-fluoro-2-trifluoromethylbenzyloxy, 

4- fluoro-3-trifluoromethylbenzyloxy, 2-fluorophenoxy, 4-fluorophenoxy, 
2-fluoro-3-trifiuoromethylphenoxy, 2-fluorobenzyloxy, 4-fluorophenylamino, 
2-fluoro-4-trifluoromethylphenoxy, 4-fluoropyrid-2-yloxy, 2-furyl, 3-furyl, 
heptafluoropropyl, 1,1,1 ,3,3,3-hexafluoropropyl, 

2-hydroxy-3 J r 3-trifluoropropoxy, 3-iodobenzyloxy, isobutyh isobutylamino, 
isobutoxy, 3-isoxazolyl, 4-isoxazolyk 5-isoxazolyL isopropoxy, isopropyl, 

4- isopropylbenzyloxy, 3-isopropylphenoxy ? 4-isopropylphenoxy, 
isopropylthio, 4-isopropyl-3-methylphenoxy, 3-isothiazolyl ? 4-isothiazolyl ? 

5- isothiazolyL 3-methoxybenzyl, 4-methoxycarbonylbutoxy, 
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3-methoxycarbonylprop-2-enyloxy. 4-methoxyphenyl. 

3- methoxyphenyJamino. 4-methoxyphenylamino. 3-methyJbenzyloxy. 

4- methylbenzyIoxy, 3-methylphenoxv, 3-methyM-methylthiophenoxv. 
4-methylphenoxy, 1 -methylpropoxy. 2- m ethylpyrid-5-yloxy. 

5 4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxv. 4-nitrophenoxy. 
3-nitrophenyl. 4-nitrophenylthio, 2-oxazolyh 4-oxazolyl. 5-oxazolyl. 

pentafluoroethyl. pentafluoroethylthio, 2.23.3.3-pentafluoropropyl. 

1 , 1 .3,3.3-pentafluoropropyl, 1 , 1 ,2.2.3-pentafluoropropyh phenoxy. 
phenylamino. 1 -phenylethoxy, phenylsulfonyL 4-propanoylphenoxy. 
1 0 propoxy. 4-propylphenoxy, 4-propoxyphenoxy. thiophen-3-yl. sec-butyl, 

4-^-butyIphenoxy,^/ -butoxy. 3-tert -butylphenoxy, A-iert -butylphenoxy, 
1 , 1 .2.2-tetrafluoroethoxy, tetrahydrofuran-2-yl. 

2- (5.6,7.8-tetrahydronaphthyloxy), thiazol-2-yl. thiazol-4-yl. thiazol-5-yl. 
thiophen-2-yl. 2.3,5-trifluorobenzyloxy, 2.2.2-trifluoroethoxy, 

- 5 2.2,2-trifluoroethyl, 3,3,3-trifluoro-2-hydroxypropyl, trifluoromethoxy, 

3- trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy, 
3-trifluoromethoxyphenoxy, 4-trifluoromethoxyphenoxy, trifluoromethyl, 

3- trifluoromethylbenzyloxy, 4-trifluoromethylbenzyloxy, 
2 r 4-bis-trifluoromethylbenzyJoxy. 1 . 1 -bis-trifluoromethyl- 1 -hydroxymethyl, 

0 3-trifluoromethylbenzyl, 3,5-bis-trifluoromethylbenzyloxy, 

4- trifluoromethylphenoxy, 3-trifluoromethyIphenoxy, 3- 
trifluoromethylphenyl, 3-trifluoromethylthiobenzyloxy, 4- 
trifluoromethylthiobenzyloxy, 

2,3,4-trifluorophenoxy, 2,3,4-trifluorophenyl, 2 ; 3.5-trifluorophenoxy, 
> 3,4,5-trimethylphenoxy, 3-difluoromethoxyphenoxy, 

3-pentafluoroethylphenoxy, 3-(l , 1 ,2,2-tetrafluoroethoxy)phenoxy, 
3-trifluoromethylthiophenoxy, and trifluoromethylthio; 

R6 and Rj , are independently selected from the group consisting of 

chloro, fluoro, hydrido, difluoromethoxy, trifluoromethyl, trifluoromethoxy, 
pentafluoroethyl, and 1 , 1 ,2,2-tetrafluoroethoxy; 
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Rj and Rj? are independently selected from the group consisting of 
hydrido. fluoro. and trifluoromethyl. 

20. The compound as recited in Claim 18 or a pharmaceutical]}- acceptable 
5 salt thereof, wherein: 

Dj, J\r h ancl ^1 are eac ^ carbon with the proviso that at least 

one of D3, D 4 . J3, J4 and K2 is selected from the group consisting of O. S. 

and N, wherein D3, D4. J3. J4 and K2 are independently selected from the 
group consisting of C, N. O, S and covalent bond with the provisos that no 
1 0 more than one of D3, D4, J3, J4 and K2 is a covalent bond, no more than one 

of D3, D 4 , J3 ? J4 and K2 is O, no more than one of D3, D4, J3, J 4 and K7 is 

S, one of D3 ? D4, J3, J4 and K2 must be a covalent bond when two of D3, 

J3, J4 and K2 are O and S, and no more than four of D3, D4, J3, J4 and 

K 2 are N; 

15 D j, J] , J2 and K] are selected from the group consisting of C, CX 

S, N and covalent bond with the provisos that 03, D4, J3, J4 and K? are each 

carbon and at least one of D j , D2, Jj , h anc * ^1 ls se l ecte d from the group 

consisting of O, S, and N wherein, when Dj, D 2 , Jj ? J2 and Kj are selected 
from the group consisting of C ; O, S, covalent bond, and N, no more than one 
20 of Dj, D2> J}, J2 and Kj is a covalent bond, no more than one of Dj, D2, J], 

J 2 and Kj is 0 ? no more than one of Dj, D 2 , Jj, J2 and Kj is S ? one of Dj, 



5DOCID: <WO 001B721A1_I_> 



WO 00/18721 

PCT/US99/22119 

400 

D 2 . J,. J, and Kj must be a covalent bond when two of D,. D 2 . J,, j, and 
K, are O and S. and no more than four of D, . D 2 . J,. J 2 and K] are N; 

n is an integer selected from I and 2: 
X is oxy; 

5 R, is selected from the group consisting of haloalkyj and 

haloalkoxyalkyl; 

R]6 is hydrido; 

R 2 is selected from the group consisting of hydrido. aryl. alkyl, 

alkenyl, haloa.kyl, haioalkoxy, haloaikoxyalkyi, perhaloaryl. perhaloanUkyl, 
1 0 perhaloaryloxyalkyl, and heteroaryl; 

R 3 is selected from the group consisting of hydrido. aryl, alkyl, 

alkenyl, haloalkyl, and haloalkoxyalkyl; 

Y is selected from the group consisting of a covalent single bond and 
Cl-C2alkylene; 



15 



Z is selected from the group consisting of a covalent single bond and 
CI-C2alkylene; 

R ]4 is selected from the group consisting of hydrido. alkyl, and 
haloalkyl; 

R 15 is selected from the group consisting of hydrido, alkyl, and 
20 haloalkyl; 

R 4 , R 8 , R 9 , and R, 3 are independently selected from the group 
consisting of hydrido and halo; 

R 5> % R 7 > R] 0 < Rj 1, and R 12 are independently selected from the 
group consisting of perhaloaryloxy, N-aryl-N-alkyl £ 



iamino, 
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heterocyclylalkoxy. heterocyclylthio. hydrox\ alkoxy. carboxamidoalkoxy. 
alkoxycarbonylalkoxy, alkoxycarbonylalkenyloxy, aralkanoylalkoxy. 
aralkenoyl, 

N-arylcarboxamidoalkoxy, cycloalkylcarbonyK cyanoalkoxy. 
5 heterocyclylcarbonyk hydrido, alkyl, halo, haloalkyL haloalkoxy. aryl. 
alkylthio, arylamino. arylthio, aroyh arylsulfonyl. aryloxy. aralkoxy, 
heteroaryloxy. alkoxy, aralkyL cycloalkoxy, cycloalkylalkoxy, 
cycloalkylalkanoyl, heteroaryl, cycloalkyl. haloalkylthio. hydroxyhaloalkyl, 
heteroaralkoxy, heterocyclyloxy, aralkylaryk heteroaryloxyalkyl, 
10 heteroarylthio, and heteroarylsulfonyl. 
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21. The compound as recited in Claim 20 and pharmaceutical ly acceptable 
salts, wherein; 

5 n is the integer 1 ; 

X is oxy; 

Rjg is hydrido; 

R] is selected from the group consisting of trifluoromethyl, 1.1.2.2- 

tetrafluoroethoxymethyl. trifluoromethoxymethyl. difluoromethyl. 
1 0 chlorodifluoromethyl, and pentafluoroethyl; 

R 2 is selected from the group consisting of hydrido. methyl, ethyl, 

propyl, butyl, vinyl, phenyl, 4-trifluoromethylphenyl, trifluoromethyl. 
1 , 1 ,2,2-tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyl, pentafluoroethyl. 2,2.3.3,3-pentafluoropropyl, and 
1 5 heptafluoropropyl; 

R 3 is selected from the group consisting of hydrido, phenyl, 4- 

trifluoromethylphenyl, methyl, ethyl, vinyl, meihoxymethyl, trifluoromethyl, 
trifluoromethoxymethyl. difluoromethyl. chlorodifluoromethyl. and 
pentafluoroethyl; 

Y is selected from the group consisting of methylene, ethylene, and 
ethylidene; 

Z is covalent single bond; 

R4, Rg, Rq> and R 13 are independently selected from the group 
consisting of hydrido and fluoro; 

R 5 and R 10 are independently selected from the group consisting of 

4-aminophenoxy, benzoyl, benzyl, benzyloxy, 5-bromo-2-fluorophenoxy, 
4-bromo-3-fluorophenoxy, 4-bromo-2-nitrophenoxy, 3-bromobenzyloxy, 
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4-bromobenzyloxy. 4-bromophenox\\ 5-bromopyrid-2-yloxv, 
4-butoxyphenox\\ chloro. 3-chlorobenzyL 2-chlorophenoxy. 
4-chlorophenoxy. 4-chloro-3-ethylphenoxy. 3-chloro-4-fluorobenzyL 

3- chloro-4-fluorophenyl. 3-chloro-2-fluorobenzyloxv\ 3-chlorobenzyloxv. 

4- chlorobenzyloxy ? 4-chloro-3-methylphenox>\ 2-chloro-4-fluorophenoxy. 
4-chloro-2-fluorophenoxy. 4-chlorophenox>\ 3-chloro-4-ethyIphenox\\ 

3- chloro-4-methylphenoxy ? 3-chloro-4-fluorophenoxy, 

4- chloro-3-fluorophenoxy, 4-chlorophenylamino. 5-chloropvrid-3-yloxy. 

2- cyanopyrid-3-yloxy :> 4-cyanophenoxy, cyclobutoxy, cyclobutyl, 
cyclohexoxy, cyclohexylmethoxy. cyclopentoxy, cyclopentyh 
cyclopentylcarbonyl. cyclopropyL cyclopropylmethoxy, cyclopropoxy. 

2.3- dichlorophenoxy, 2.4-dichlorophenoxy ? 2,4-dichIorophenyh 
3,5-dichlorophenyl, 3,5-dichlorobenzyl, 3,4-dichlorophenoxy. 

3 .4- difluorophenoxy , 2.3-difluorobenzyloxy . 2.4-difluorobenzy loxy. 
3,4-difluorobenzylox>\ 2 ? 5-difluorobenzyloxy, 3,5-difluorophenoxy, 

3.4- difluorophenyl, 3p-difluorobenzyloxy ? 4-difluoromethoxybenzyloxy ? 

2.3- difluorophenoxy, 2,4-difluorophenoxy, 2,5-difluorophenoxy, 

3.5- dimethoxyphenox%\. 3-dimethylaminophenox>% 3.5-dimethylphenoxy, 

3.4- dimethylphenoxy ? 3.4-dimethylbenzyL 3,4-dimethylbenzyloxy, 

3.5- dimethylbenzyloxy. 2 r 2-dimethylpropoxy. L3-dioxan-2-yl„ 
l 5 4-dioxan-2-yl, l,3-dioxolan-2-yl, ethoxy, 4-ethoxyphenoxy, 
4-ethylbenzyloxy ? 3-ethylphenoxy, 4-ethylaminophenoxy, 

3- ethyl-5-methylphenoxy, fluoro, 4-fluoro-3-methylbenzyl., 

4- fluoro-3-methylphenyl 5 4-fluoro-3-methylbenzoyl, 4-fluorobenzyloxy, 

2- fluoro-3-methylphenoxy, 3-fluoro-4-methylphenoxy, 3-fluorophenoxy, 

3- fluoro-2-nitrophenoxy r 2-fluoro-3-trifluoromethylbenzyloxy, 

3- fluoro-5-trifluoromethylbenzyIoxy, 4-fluoro-2-trifluoromethylbenzyloxy, 

4- fluoro-3-trifluoromethylbenzyloxy, 2-fluorophenoxy, 4-fluorophenoxy, 
2-fluoro-3-trifluoromethylphenoxy, 2-fiuorobenzyloxy, 4-fluorophenylamino, 
2-fluoro-4-trifluoromethylphenoxy, 4-fluoropyrid-2-yloxy ? 2-furyl, 3-furyl, 
heptafluoropropyh 1,1,13,3^3-hexafluoropropyl, 



2- hydroxy-3.3.3-trifluoropropoxy. 3-iodobenzyIoxv. isobutyl. isobutvlamino. 
isobutoxy. 3-isoxazolyl. 4-isoxazolyL 5-isoxazolyl. isopropoxy. isopropyl. 

4- isopropylbenzyloxy. 3-isopropylphenoxy. 4-isopropylphenoxy, 
isopropylthio. 4-isopropyIo-methylphenoxy\ 3-isothiazolyL 4-isothiazolyl. 

5- isothiazolyL 3-methoxybenzyL 4-methoxycarbonylbutoxy, 

3- methoxycarbonylprop-2-enyloxy, 4-methoxyphenyK 

3- methoxyphenylamino, 4-methoxyphenylamino, 3-methylbenzyloxy, 

4- methylbenzyloxy. 3-methylphenoxy ; 3-methyl-4-methylthiophenoxy ? 
4-methylphenoxy, 1-methylpropoxy, 2-methylpyrid-5-yloxy, 
4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy, 

3- nitrophenyl. 4-nitrophenylthio. 2-oxazolyK 4-oxazolyU 5-oxazolyl, 
pentafluoroethyl. pentafluoroethylthio, 2,2,333-pentafluoropropyl, 
Ll,3,33-pentafluoropropyK l,K2 ? 2,3-pentafluoropropyl, phenoxy, 
phenylamino, 1 -pheny lethoxy ? phenylsulfonyl, 4-propanoylphenoxy, 
propoxy, 4-propylphenoxy, 4-propoxyphenoxy, thiophen-3-yh sec-butyl, 

4- seobutylphenoxy./e/7 -butoxy, 3-ter( -butylphenoxy, 4-tert -butylphenoxy, 
1 ,L2,2-tetrafluoroethoxy, tetrahydrofuran-2-yl, 

2- (5,6,7,8-tetrahydronaphthyloxy), thiazol-2-yL thiazol-4-yL thiazol-5-yh 
thiophen-2-yL 2,3,5-trifluorobenzyloxy, 2,2.2-trifluoroethoxy, 
2 ? 2 r 2-trifluoroethyl, 3,3.3-trifluoro-2-hydroxypropyL trifluoromethoxy, 

3- trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy, 
3-trifluoromethoxyphenoxy, 4-trifluoromethoxyphenoxy, trifluoromethyl, 
3-trifluoromethylbenzyloxy, 4-trifluoromethylbenzyloxy, 
2,4-bis-trifluoromethylbenzyloxy , 1 , 1 -bis-trifluoromethy 1- 1 -hydroxymethyl, 

3- trifluoromethylbenzyl, 3,5-bis-trifluoromethylbenzyloxy, 

4- trifluoromethylphenoxy, 3-trifluoromethylphenoxy, 3- 
trifluoromethylphenyl, 3-trifluoromethylthiobenzyloxy, 4- 
trifluoromethylthiobenzyloxy, 

23,4-trifluorophenoxy, 2,3,4-trifluorophenyl, 2,3,5-trifluorophenoxy, 
3A5-trimethylphenoxy, 3 -difluoromethoxy phenoxy, 
3-pentafluoroethylphenoxy, 3-(l,l,2,2-tetrafluoroethoxy)phenoxy, 
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3-trifluoromethylthiophenoxv. and trifluoromethylthio: 

Rg and Rj j are independently selected from the group consisting of 

chloro, fluoro, hydrido, pentafluoroethyl. U.2.2-tetrafluoroethox\\ 
trifluoromethyl, and trifluoromethoxy; 

5 R 7 and R 12 are independently selected from the group consisting of 

hydrido, fluoro, and trifluoromethyl. 

22. The compound as recited in Claim 21 or a pharmaceutically acceptable 
salt thereof, wherein; 

n is the integer 1 ; 
X is oxy; 

Rj is selected from the group consisting of trifluoromethyl, 1,1,2.2- 

tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyl, and pentafluoroethyl; 

R]g is hydrido; 

R 2 is selected from the group consisting of hydrido. methyl, ethyh 

phenyl, 4-trifluoromethylphenyl, trifluoromethyL trifluoromethoxymethyl, 
1 , 1 ,2,2-tetrafluoroethoxymethy 1. difluoromethyl, chlorodifluoromethyl, 
2 0 pentafluoroethyl, 2,2,3 ,3,3-pentafluoropropyl, and heptafluoropropyl; 

R3 is selected from the group consisting of hydrido, phenyl, 

4-trifluoromethylphenyl, methyl, trifluoromethyl, difluoromethyh and 
chlorodifluoromethyl; 

Y is methylene; 
2 5 Z is covalent single bond; 
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R* % R9. and R I3 are independently selected from the group 
consisting of hydrido and fluoro: 

R 5 and R ]0 are independently selected from the group consisting of 
benzyloxy, 5-bro m o-2-fluorophenoxy. 4-bromo-3-fluorophenoxv 
5 3-bromobenzyloxy, 4-bromophenoxy.4-butoxyphenoxy. 3-chlorobenzvloxy 

2-chlorophenoxy, 4-chloro-3-ethylphenoxy. 4-chloro-3-methylphenoxv 

2- chloro-4-fluorophenoxy, 4-chloro-2-fluorophenoxy. 4-chlorophenoxv 

3- chloro-4-e t hylphenoxy,3-chloro-4-methylphenoxv. 
3-c W oro-4-fluorophenoxy, 4-chl 0 ro-3- fluorophenox> , 4-chlorophenvlamino 
>-ch,oropyrid-3-yloxy, cyclobutoxy. cyclobutyl, cyclohexvlmethoxy 
cyclopcntoxy, cyclopentyl, cyclopentylcarbonyl. cyclopropylmethoxv 

2.3- dtchlorophenoxy, 2,4-dichlorophenoxy, 2,4-d.chlorophenyl 
3,5-dichlorophenyl, 3,5-dichlorobenzyl. 3.4-dichlorophenoxy 

3.4- difluorophenoxy, 2.3-difluorobenzyIoxy, 3.5-difluorobenzyloxy 
> dtfluoromethoxy, 3,5-difluorophenoxy, 3.4-difluorophenyl 

2.3-difluorophenoxy, 2,4-difluorophenoxy. 2.5-difluorophenoxy 

3.5- d im ethoxy P h e noxy,3-di m ethyla m inophenoxy.3.4-dimethylbenzvloxy 
3,5-dmtethylbenzyloxy, 3.5-dimethylphenoxy, 3.4-dimethylphenoxy " 
K3-dioxo.an-2.yl, 3-ethy,benzy,oxy. 3-ethy.phenoxy. 4-ethylaminophenoxy 
3-ethyl-S-methylphenoxy, 4-fluoro-3-methylbenzyl. 4-fluorobenzyloxy 

2- fluoro-3- me thyIphenoxy, 3-fluoro-4- me thyIphenoxy, 3-fluorophenoxy 

3- fluoro-2-„itro P henoxy,2-fluoro-3-trifiuoromethvlbenzyloxy 
3-fluoro-5-trifluoromethylbenzyloxy, 2-fluorophenoxy. 4-fluorophenoxy 
2-fluoro-3-tri fl uoromethylphenoxy, 2-fluorobenzyloxy. 4-fluorophenvlamino 

2- fluoro-4-trifluoro m ethylphenoxy, 2-furyl, 3-furyl, heptafluoropropyl 
1.1,1 ,3,3,3-hexafluoropropyl, 2-hydroxy-3,3,3-trifiuoropropoxy, isobutoxy 
isobutyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazoiyh isopropoxy, 

3- isopropylbenzyloxy, 3-isopropylphenoxy, isopropylthio 

4- isopropyl-3-methy,phenoxy, 3-isothiazo.yl, 4-isothiazolyl, 5-isothiazolyl, 



3- methoxv benzyl. 4-methoxyphenylamino. 3-methylbenzyloxy. 

4- methylbenxylox\\ 3-methylphenoxy\ 3-methyl-4-methyIthiophenoxv. 
4-methylphenoxy. 1-methylpropoxy. 2-methylpyrid-5-yloxy. 
4-methylthiophenoxy, 2-naphthyloxy. 2-nitrophenox>\ 4-nitrophenoxy. 

3- nitrophenyL 2-oxazolyL 4-oxazolyL S-oxazolyl. pentafluoroethyl. 
pentafluoroethylthio, 2,2,3,3,3-pentafluoropropyl, 

1 . 1 ,3.3 J-pentafluoropropyl, 1 , 1 ,2,2,3-pentafluoropropyh phenoxy, 
phenylamino. 1-phenylethoxy, 4-propylphenoxy. 4-propoxyphenoxy, 
thiophen-3-yLtert -butoxy, 3-tert -butylphenoxy, 4-tert -butylphenoxy, 
1,1.2.2-tetrafluoroethoxy, tetrahydrofuran-2-yl, 2-(5,6,7,8- 
tetrahydronaphthyloxy), thiazol-2-yl, thiazol-4-yl, thiazol-5-yl. thiophen-2-yl, 
2,2,2-trifluoroethoxy, 2,2,2-trifluoroethyU 3,3 J-trifluoro-2-hydroxypropyl, 
trifluoromethoxy, 3-trifluoromethoxybenzyloxy, 

4- trifluoromethoxybenzyloxy, 4-trifluoromethoxyphenoxy, 
3-trifluoromethoxyphenoxy, trifluoromethyl, 3-trifluoromethylbenzyloxy, 
1 , 1 -bis-trifluoromethy 1- 1 -hydroxymethyl, 3-trifluoromethylbenzyh 
3,5-bis-trifluoromethylbenzyloxy, 4-trifluoromethyIphenoxy, 
3-trifluoromethylphenoxy, 3-trifluoromethylphenyK 2.3 ,4-trifluorophenox>\ 
2,3,5-trifluorophenoxy, 3,4,5-trimethylphenoxy, 3-difluoromethoxyphenoxy. 
3-pentafluoroethylphenoxy, 3-( 1, 1 ,2,2-tetrafluoroethoxy)phenoxy , 
3-trifluoromethylthiophenoxy, 3-trifluoromethylthiobenzyloxy, and 
trifluoromethylthio; 

R^ and R] j are independently selected from the group consisting of 

chloro, fluoro, hydrido, pentafluoroethyl, 1,1 ,2,2-tetrafluoroethoxy, and 
trifluoromethyl; 

R7 and R|2 are independently selected from the group consisting of 
hydrido, fluoro, and trifluoromethyl. 

23. The compound as recited in Claim 20 or a pharmaceutical ly acceptable 
salt, wherein; 



WO 00/18721 

4Q8 PCT/US99/22I1 
Dj - D 2 . J, . J 2 and K, are each carbon; 

OS- D 4 - h- U and K 2 are independently selected from the oroup 
5 D 3^ D 4- J 3- J 4andK 7 isO,no 



more than one of D 3 .D 4 .J 3 .J 4andK2 is s 

more than four of D 3 , D 4 , J 3 , J 4 and k 2 are N. 

and one of D* U T is 

h> J 4 and K 2 „ selected from the group consisting of O. 



J 4 and K 2 are O and S, 



10 



15 



S, and N; 

n is the integer 1 ; 
X is oxy; 

Rjg is hydrido; 
Rj is haloalkyl; 

R 2 - setaed f rom ,he group consisting ofhydrido, alky,, 
haloalkyl, and haloalkoxy; 

*3 is «.=c,=d f rom .he gronp consisting of ^ ^ ^ 
haloalkyl; 

YisCl-C2 alkylene; 
Z is covalent single bond; 

^14 is hydrido; 
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R4, Rg, R9. and Rj3 are independently selected from the group 

consisting of hydrido and halo; 

R5, Rg, R7, R](). R] j. and Rj2 are independently selected from the 

group consisting of perhaloaryloxy. N-aryl-N-alkylamino. 
5 heterocyclylalkoxy,-heterocyclylthio. hydroxyalkoxy. aralkanoylalkoxy. 
aralkenoyl, 

cycloalkylcarbonyl, cyanoalkoxy. heterocyclylcarbonyh hydrido, alkyl. halo, 
haloalkyl, haloalkoxy, aryL alkylthio, arylamino, arylthio. aroyl, arylsulfonyl, 
aryloxy, aralkoxy, heteroaryloxy, alkoxy ? aralkyL cycloalkoxy, 
10 cycloalkylalkoxy, cycloalkylalkanoyL heteroaryL cycloalkyh haloalkylthio, 
hydroxyhaloalkyl, heteroaralkoxy, and heteroaryloxyalkyl. 

24. The compound as recited in Claim 20 or a pharmaceutically acceptable 
salt, wherein; 

1 5 D3, D 4 , J3. J4 and K2 are each carbon; 

D], D2, Jj, J2 and Kj are independently selected from the group 
consisting of C, N ? O, S and covalent bond with the provisos that no more 
than one of D] ? D2, Jj , J2 and Kj is a covalent bond, no more than one of 

Dj, D2 ? J], J2 and K] is O, no more than one of Dj ? Jj, h ancl K l * s S, 

20 one of Dj, D2, J\, J2 and K] must be a covalent bond when two of Dj, D2, 

J], J2 and K] are O and S, no more than four of D] ? D2, J], J? and K] are N, 

and one of D], D2, Jj. J2 and Kj is selected from the group consisting of O, 
S 9 and N; 



25 



n is the integer 1 ; 
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X is oxy; 

Rj6 is hydrido; 

Rj is haloalkyl; 

R 2 is selected from the group consisting of hydrido. alky], aiyl, 
5 haloalkyl. and haloalkoxy; 

R 3 is selected from the group consisting of hydrido. alkvl. and 
haloalkyl; 

YisCl-C2alkylene; 
Z is covalent single bond: 

R-14 is hydrido: 

Rg. R9, and R 13 are independently selected from the group 
consisting of hydrido and halo; 

R 5. «6. R> R 10 . R] and R, 2 are independently selected from the 
group consisting of perhaloaryloxy, N-aryl-N-alkvlamino 

heterocyclvlalkoxy, heterocyclylthio, hydroxyalkoxy, aralkanoylalkoxy 
aralkenoyk 

cycloalkylcarbonyl, cyanoaikoxy, heterocyclylcarhonyk hydrido, alkyl, halo 
haloaikyi, haloalkoxy, aryl, alkyithio, arylammo, arylthio, aroyl, ary^fonyl 
aryloxy, aralkoxy, heteroaryJoxy, alkoxy, aralkyl. cycloalkoxy 
cycloalkylalkoxy, cycloalkylalkanoyk heteroaryl. cycloaikyl, haloalkylthio 
hvdroxyhaloalkyl, heteroaralkoxy, and heteroarvloxyalkyl 



25. The compound as recited in any one of Claims 23 or 24 
pharmaceutical^ acceptable salt thereof, wherein- 



or a 



n is the integer 1 ; 



X is oxy; 

Rj is selected from the group consisting of trifluoromethyl and 
pentafluoroethyi; 

Rj6 is hydrido; 

R2 is selected from the group consisting of hydrido. phenyl, and 

trifluoromethyl; 

R3 is selected from the group consisting of hydrido. 

methyL trifluoromethyl, and difluoromethyl; 
Y is methylene; 
Z is covalent single bond; 

R4, Rg, R9, and R13 are independently selected from the group 

consisting of hydrido and fluoro; 

R5 is selected from the group consisting of 5-bromo-2-fluorophenox)\ 

4-chloro-3-ethylphenoxy, 2,3-dichlorophenoxy, 3,4-dichlorophenox>\ 3- 
difluoromethoxyphenoxy, 3,5-dimethylphenoxy, 3.4-dimethylphenoxy, 

3- ethylphenoxy, 3-ethyl-5-methylphenoxy. 4-fluoro-3-methylphenoxy. 

4- fluorophenoxy, 3-isopropylphenoxy, 3-methylphenoxy, 3- 
pentafluoroethylphenoxy, 3-tert -butylphenoxy, 3-(l, 1,2,2- 
tetrafluoroethoxy)phenoxy, 2-(5,6,7,8-tetrahydronaphthyloxy), 
3-trifluoromethoxybenzyloxy,3-trifluoromethoxyphenoxy, 
3-trifluoromethylbenzyloxy, and 3-trifluoromethylthiophenoxy; 

Rjq is selected from the group consisting of cyclopentyl, 1,1,2,2- 

tetrafluoroethoxy, 2-furyl, 1,1-bis-trifluoromethyl-l-hydroxymethyl, 
pentafluoroethyi. trifluoromethoxy, trifluoromethyl, and trifluoromethylthio; 

Rg and R] ] are independently selected from the group consisting of 

fluoro and hydrido; 
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Ry and R J2 are independently selected ft 



hydrido and fluoro. 



trom the group consisting of 



26. A 



compound having the formula: 





or a Pharmaceutical^ acceptable salt thereof, wherein: 



n is an integer selected from 1 and 2; 
X is oxv; 



Rj is selected from the 
haloalkoxyalkyl; 

R 16 is hydrido; 

R2 is hydrido; 

R3 is hydrido; 



group consisting of haloalkyl and 
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Y is selected from the group consisting of a covalent single bond and 
C1-C2 alkylene; 

Z is selected from the group consisting of a covalent single bond and 
C1-C2 alkylene; 



R 4? Rg ? R9. and Rj3 are independently selected from the group 
consisting of hydrido and halo; 

Rj, Rg ; Rj, RjQ^ Rj l ? an d R}? are independently selected from the 

1 0 group consisting of perhaloaryloxy, N-aryl-N-alkylamino, 

heterocyclylalkoxy, heterocyclylthio, hydroxyalkoxy, carboxamidoalkoxy, 
alkoxycarbonylalkoxy, alkoxycarbonylalkenyloxy. aralkanoylalkoxy, 
aralkenoyl, N-arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, alkyl. halo, haloalkyl, haloalkoxy, aryl, 

1 5 alkylthio, arylamino, arylthio, aroyl, arylsulfonyh aryloxy, aralkoxy, 
heteroaryloxy, alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy, 
cycloalkylalkanoyl. heteroaryL cycloalkyl, haloalkylthio, hydroxyhaloalkyl, 
heteroaralkoxy, heterocyclyloxy, aralkylaryK heteroaryloxyalkyl, 
heteroarylthio, and heteroarylsulfonyl. 
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27. The compound as recited in Claim 26 or a pharmaceutical 
acceptable salt thereof, wherein; 

5 n is the integer 1 ; 

X is oxy; 

R]g is hydrido; 

Rj is selected from the group consisting of trifluoromethyl. L 1.2.2- 

tetrafluoroethoxymethyL trifluoromethoxymethyL difluoromethyl. 
1 0 chlorodifluoromethyl, and pentafluoroethyl; 

R2 is hydrido; 
R3 is hydrido; 

Y is selected from the group consisting of methylene, and ethylene; 
Z is is selected from the group consisting of covalent single bond and 
methylene; 

R4, Rg ? R9, and R 13 are independently selected from the group 
consisting of hydrido and fluoro; 

R 5 and R 10 are independently selected from the group consisting of 

4-aminophenoxy, benzoyl, benzyl, benzyloxy, 5-bromo-2-fluorophenoxy, 
4-bromo-3-fluorophenoxy ; 4-bromo-2-nitrophenoxy, 3-bromobenzyloxy, 
4-bromobenzyloxy, 4-bromophenoxy, 5-bromopyrid-2-ylox>\ 
4-butoxyphenoxy 5 chloro, 3-chlorobenzyl ? 2-chlorophenoxy, 
4-chlorophenoxy, 4-chloro-3-ethylphenoxy, 3-chloro-4-fluorobenzyl, 

3- chloro-4-fluorophenyl ; 3-chloro-2-fluorobenzyloxy ? 3-chlorobenzyloxy, 

4- chlorobenzyloxy, 4-chloro-3-methylphenoxy ? 2-chloro-4-fluorophenoxy, 
4-chloro-2-fluorophenoxy, 4-chlorophenoxy ? 3-chloro-4-ethylphenoxy, 
3-chloro-4-methylphenoxy, 3-chloro-4-fluorophenoxy, 

3NSDOCID: <WO 0018721 A 1_l_> 
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4-chloro-3-fluorophenoxy. 4-chlorophenylamino. 5-chlorop\rid-3-yloxy. 

2- cyanopyrid-3-ylox\\ 4-cyanophenoxy. cyclobutoxy. cyclobutyh 
cyclohexoxy. cyclohexylmethoxy, cyclopentoxy. cyclopentyl. 
cyclopentylcarbonyl. cyclopropyl. cyclopropylmethoxy. cyclopropoxy, 
23-dichlorophenoxy, 2.4-dichlorophenoxy. 2.4-dichlorophenyl. 
3.5-dichlorophenyl, 3,5-dichlorobenzyI, 3,4-dichlorophenoxy. 
3,4-difluorophenoxy. 23-difluorobenzyloxy. 2.4-difluorobenzyloxy ? 
3,4-difluorobenzyloxy, 2,5-difluorobenzyloxy\ 3.5-difluorophenoxy. 
3,4-difluorophenyl, 3,5-difluorobenzyloxy, 4-difIuoromethoxybenzyloxy, 

2.3- difluorophenoxy, 2,4-difluorophenoxy, 2.5-difluorophenoxy, 
3 ? 5-dimethoxyphenoxy ? 3-dimethylaminophenox>\ 3.5-dimethylphenoxy, 
3 ? 4-dimethyIphenoxy ? 3 ? 4-dimethyIbenzyh 3,4-dimethylbenzyloxy\ 
3 ? 5-dimethylbenzylox>\ 2,2-dimethylpropoxy ? K3-dioxan-2-yl. 

1.4- dioxan-2-yl. h3-dioxolan-2-yL ethoxy, 4-ethoxyphenoxy, 
4-ethylbenzyloxy, 3-ethylphenoxy. 4-ethylaminophenoxy, 

3- ethyl-5-methylphenoxy ? fluoro, 4-fluoro-3-methylbenzyl, 

4- fluoro-3-methylphenyl, 4-fluoro-3 -methyl benzoyl, 4-fluorobenzyloxy, 

2- fluoroo-methylphenoxy, 3-fluoro-4-methylphenoxy, 

3- fluorophenoxy ? 3-fluoro-2-nitrophenoxy, 

2-fluoro-3-trifluorornethylbenzyloxy. 3-fluoro-5-trifluoromethylbenzylox>\ 

4- fluoro-2-trifluoromethyIbenzyloxy, 4-fluoro-3-trifluoromethylbenzyJoxy, 
2-fluorophenoxy, 4-fluorophenoxy, 2-fluoro-3-trifluoromethylphenoxy, 

2- fluorobenzyloxy, 4-fluorophenylamino, 2-fluoro-4-trifluoromethylphenoxy, 
4-fluoropyrid-2-yloxy, 2-furyl, 3-furyK heptafluoropropyl, 1 .1, 1,3,3,3- 
hexafluoropropyU 2-hydroxy-333-trifIuoropropoxy, 3-iodobenzyloxy, 
isobutyl, isobutylamino, isobutoxy, 3-isoxazolyL 4-isoxazolyl, 5-isoxazolyl, 
isopropoxy, isopropyl, 4-isopropylbenzyloxy, 3-isopropylphenoxy, 
4-isopropylphenoxy, isopropylthio, 4-isopropyl-3-methy]phenoxy ? 

3- isothiazolyL 4-isothiazolyl, 5-isothiazoIyh 3-methoxybenzyl, 

4- methoxycarbonylbutoxy, 3-methoxycarbonylprop-2-enyloxy, 
4-methoxyphenyU 3-methoxyphenylamino. 4-methoxyphenylamino, 
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3- m e l hv,be„z>.|oxv. 4- m e,hy 1 benzvlo.x 5 . 3- m e, hvlphenox) , 
3- m e,by,-4- m e l h.v ll biophe„ox y .4-n,e,h.v l p h e„ox y , 1 . melllv , propoxv 
2- m e,hylpyrid-5-yl„xy. 4-meayJtAiophenoxy. 2-naphthy.oxv ' ' 
2-n„ ropb e„oxy, 4.„ ilr op h e n0 xy, 3-nitrophepy,. 4-„i trophenv ' lthjo 

ox.0,,, 4-„x a20ly , 5 . 0xa20lyl , pentafluoroethyl pentafluoroeth ;; hio 

-.-.^..-pemafluoropropyl, 1.1.3.3,3-pemafluoropropyl 
1 . N2.2^-pen,a fl uorop ro py,, phenoxy , pheny|am . no , _ pheny|eiho)(v 
phe„y lsuMonyl . 4-p r opa„oy lpb e„oxy, propoxy " ' 

4-p r0 poxyphe„oxy. thiophen-3-yl, w . butyl , 4. W -b„ t y,p b e„„x'v' 
'e/7 -butoxy. 3-ten -butylphenoxy, 4-terr -butylphenoxy. 
1 , 1 ,2.2-tetrafluoroethoxy, telrahydrofuran-2-yI 
2-(5.6,7. 8 -,a n ahyd ro „aph,by,oxy), mne ^ thia2oM . y , thia2o| 
<h.ophen-2-y,. 2.3.5-t ri fluo r o b e„zy,„xy, 2.2,2-«rifluoroe,hoxy 
«.2- Wfluoroethyl , 3,3,3-,rifluo r o-2-hyd r oxy pr opy,, ,rifl„o rom e,hoxy 

-.n fl uoro me ,hoxyba„zyloxy,4-,ri fl uo rom e,hoxybe„zy,oxy 
J-tnfluoroutethoxypheooxy, 4- trifluoromeIhox trifluor0Ine , hy , 3 . 

mfluoromethyloeuzy.oxy, ^rifluoroutethy.benzyioxy 
2.4-b,s., rifluoromelhy , benzy|oxy , I _ b . w i 

.-.nfluoronte ■i.y'benzy,,3,5-b i s- trifl „o rom ethy lb en 2 y, OX y 

4-tnfluorome,hylphe„oxy,3-trifl U oro m «hylphe„„xy 

3- rtfluoro m e,by 1 phe„yl,3. t ri fl u OT o m „ h y„ hiobenzy , oxy 

4- tr,fluorom=, b y„ biobenzyloxy 2 , 4 lr . fluorophenMy 

J -d,fluoro m e tb oxy pb e„oxy,3.pentafl U oroe tb ylp h e„„ xy 

R 6 and R, , are ipdepeudent.y selected front tbe group consisting „ f 
chioro, fluoro, hydride, pentafluoroethy,, U , 2 , 2 . tetraflu0Ioelh 
tnfluoromethyl, and trifluoromethoxy; 
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R-7 and Rj2 are independently selected from the group consisting of 
hydrido, fluoro, and trifluoromethyl. 

28. The compound as recited in Claim 27 or a pharmaceutical^' acceptable 
5 salt thereof, wherein; 

n is the integer 1 ; 
X is oxy; 

R] is selected from the group consisting of trifluoromethyl, 
1 0 difluoromethyl. chlorodifluoromethyl. and pentafluoroethyl; 
Rjg is hydrido; 

R2 is hydrido; 

R3 is hydrido; 

Y is methylene; 
15 Z is covalent single bond; 

R4, Rg, R9, and Rjj are independently selected from the group 

consisting of hydrido and fluoro; 

R5 and R|q are independently selected from the group consisting of 

benzyloxy, 5-bromo-2-fluorophenoxy, 4-bromo-3-fluorophenoxy, 
2 0 3-bromobenzyloxy, 4-bromophenoxy,4-butoxyphenoxy, 3-chlorobenzyloxy, 
2-chlorophenoxy, 4-chloro-3-ethyIphenoxy, 4-chloro-3-methylphenoxy, 

2- chloro-4-fluorophenoxy ? 4-chloro-2-fluorophenoxy, 4-chlorophenoxy, 

3- chloro-4-ethylphenoxy, 3-chloro-4-methylphenoxy, 
3-chloro-4-fluorophenoxy, 4-chloro-3-fluorophenoxy, 
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4-chlorophenylamino. 5-chloropyrid-3-ylox\ . cyclohutoxy. cyclobutyl. 
cyclohexylmethoxy, cyclopentoxy. cyclopentyL cyclopentylcarbonyL 
cyclopropylmethoxy. 2.3-dichlorophenoxy. 2.4-dichIorophenox>\ 
2,4-dichlorophenyl ? 3 r 5-dichlorophenyL 3.5-dichlorobenzyh 

3.4- dichlorophenoxy, 3.4-difluorophenox\\ 2*3-difluorobenzylox>\ 

3.5- difluorobenzyloxy, difluoromethoxy. 3.5-difluorophenox\\ 

3.4- difluorophenyl, 2 r 3-difluorophenox\\ 2*4-difluorophenox>\ 

2.5- difIuorophenoxy ? 3.5-dimethoxyphenoxy. 3-dimethylaminophenoxy. 
3 ? 4-dimethylbenzyloxy, 3,5-dimethylbenzyloxy. 3.5-dimethylphenoxy\ 
3 ; 4-dimethylphenoxy, l,3-dioxolan-2-yl. 3-ethylbenzyloxy. 

3- ethylphenoxy, 4-ethylaminophenoxy, 3-ethyl-5-methylphenoxy, 

4- fluoro-3-methylbenzyl, 4-fluorobenzylox\\ 2-fluoro-3-methylphenoxy, 

3 - fluoro-4-methy Iphenoxy . 3 -fluorophenoxy . 3 -fluoro-2-nitrophenoxy . 
2-fluoro-3-trifluoromethyIbenzyloxy ? 3-fluoro-5-trifluoromethylbenzyloxy, 
2-fluorophenoxy, 4-fluorophenoxy, 2-fluoro-3-trifluoromethy Iphenoxy, 
2-fluorobenzyloxy, 4-fluorophenyIamino ? 2-fluoro-4-trifluoromethylphenoxy, 
2-furyL 3-furyL heptafluoropropyh Kl ? l,3.3,3-hexafluoropropyK 

2- hydroxy-3 ? 33-trifluoropropoxy, isobutoxy. isobutyl, 3-isoxazolyl, 

4- isoxazolyL 5-isoxazolyl, isopropoxy. 3-isopropylbenzyloxy, 

3 - isopropy Iphenoxy, isopropylthio, 4-isopropy 1-3 -methy Iphenoxy, 

3- isothiazolyL 4-isothiazolyl, 5-isothiazolyl, 3-methoxybenzyL 

4- methoxyphenylamino, 3-methylbenzyloxy, 4-methylbenxyloxy, 

3 - methy Iphenoxy, 3-methyl-4-methylthiophenoxy, 4-methylphenoxy, 

1 - methylpropoxy, 2-methylpyrid-5-yloxy, 4-methyIthiophenoxy, 

2- naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy, 3-nitrophenyl, 2-oxazolyl, 

4- oxazolyl, 5-oxazolyl, pentafluoroethyl, pentafluoroethylthio, 
2,2,3,3,3-pentafluoropropyl, 1,1,3,3,3-pentafluoropropyl, 
1,1,2,2,3-pentafluoropropyl, phenoxy, phenylamino, l-phenylethoxy ? 
4-propylphenoxy, 4-propoxyphenoxy, thiophen-3-yl ? tert -butoxy, 

3- tert -butylphenoxy, 4-tert -butylphenoxy, 1,1,2,2-tetrafluoroethoxy, 
tetrahydrofuran-2-yl, 2-(5,6,7,8-tetrahydronaphthyloxy), thiazol-2-yl, 
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thiazol-4-yl. thiazol-5-yl. thiophen-2-yl. 2.2.2-trifluoroethox\\ 
2.2.2-trifluoroethyL 3,33-trifluoro-2-hydroxypropyL trifluoromethoxy. 

3- trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy. 

4- trifluoromethoxyphenox)\ 3-trifIuoromethoxyphenox\\ trifluoromethyl. 
5 3-trifluoromethylbenzyloxy. 1 .1-bis-trifluoromethyl-l -hydroxy methyl, 

3- trifluoromethylbenzyL 3,5-bis-trifluoromethylbenzylox)\ 

4- trifluoromethylphenoxy, 3-trifluoromethylphenoxy. 
3-trifluoromethylphenyK 2,3 ? 4-trifluorophenoxy, 2,3.5-trifluorophenoxy, 
3,4,5-trimethylphenoxy. 3-difluoromethoxyphenoxy ? 

10 3-pentafluoroethylphenoxy, 3-(l,L2 ? 2-tetrafluoroethoxy)phenox>\ 
3-trifluoromethylthiophenoxy, 3-trifluoromethylthiobenzyloxy, and 
trifluoromethylthio; 

and R] j are independently selected from the group consisting of 

chloro, fluoro. hydrido, pentafluoroethyl, KL2.2-tetrafIuoroethoxy ? and 
1 5 trifluoromethyl; 

Rj and Rj2 are independently selected from the group consisting of 

hydrido, fluoro. and trifluoromethyL 

29. The compound as recited in Claim 26 or a pharmaceutical ly acceptable 
20 salt, wherein; 

n is the integer 1 ; 
X is oxy; 

R]6 is hydrido; 
2 5 Rj ishaloalkyl; 

R? is is hydrido; 



R3 is is hydrido; 
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Y is methylene; 

Z is covalent single bond; 

R 4 . R 8 . R 9 . and R 13 are independently selected from the group 
consisting of hydrido and halo; 

5 R 5' R 6* R 7- R 10* R l h and R 12 are independently selected from the 

group consisting of perhaloaryloxy, N-aryl-N-alkylamino r 
heterocyclylalkoxy, heterocyclylthio, hydroxya!koxy 5 aralkanoylalkoxy, 
aralkenoyl, cycloalkylcarbonyl, cyanoalkoxy, heterocyclylcarbonyL hydrido, 
alkyl, halo, haloalkyl, haloalkoxy, aryl, alkylthio, arylamino, arylthio, aroyl, 
1 0 arylsulfonyl, aryloxy, aralkoxy, heteroaryloxy, alkoxy, aralkyl, cycloalkoxy, 
cycloalkylalkoxy, cycloalkylalkanoyl, heteroaryh cycloalkyL haloalkylthio, 
hydroxyhaloalkyl, heteroaralkoxy, and heteroaryloxyalkyl. 

30. The compound as recited in Claim 29 or a pharmaceutical^ acceptable 
1 5 salt thereof, wherein; 

n is the integer 1 ; 
X is oxy; 

Rj is trifluoromethyl; 
20 Rjg is hydrido; 

R2 is hydrido; 

R3 is hydrido; 

Y is methylene; 

Z is a covalent single bond; 

25 R 4> R 8- R 9^ and R 13 are independently selected from the group 

consisting of hydrido and fluoro; 



_001B721A1J_> 



WO 00/18721 PCTAJS99/22119 

421 

R5 is selected from the group consisting of 5-bromo-2-fluorophenox\ . 

4-chloro-3-ethylphenoxy. 2.3-dichlorophenox\ \ 3.4-dichlorophenoxy. 
3-difluoromethoxyphenoxy. 3.5-dimethylphenox\\ 3.4-dimethylphenoxy. 
3-ethylphenoxy. 3-ethyl-5-methylphenoxy. 4-fluoro-3-methylphenoxy. 
5 4-fluorophenoxy\ 3-isopropylphenoxy. 3-methylphenoxy. 
3-pentafluoroethylphenoxy. 3-tert -butylphenoxy. 

3-( L 1 ,2,2-tetrafluoroethoxy)phenoxy ? 2-(5,6.7.8-tetrahydronaphthyloxy), 
3-trifluoromethoxybenzylox>%3-trifluoromethoxyphenoxy, 
3-trifluoromethylbenzyloxy, and 3-trifluoromethylthiophenoxy; 

10 Rjq is selected from the group consisting of cyclopentyl, 1,1,2.2- 

tetrafluoroethoxy, 2-furyl. 1 ,1-bis-trifluoromethyi-l -hydroxymethyl, 
pentafluoroethyl, trifluoromethoxy, trifluoromethyl, and trifluoromethylthio; 

Rg and R j j are independently selected from the group consisting of 

fluoro and hydrido; 

15 Ry and Rj2 are independently selected from the group consisting of 

hydrido and fluoro. 

3 1 . The compound as recited in Claim 30 or a pharmaceutically 
acceptable salt thereof, wherein; 

20 

n is the integer 1 ; 
X is oxy; 

Rj is trifluoromethyl; 
R]g is hydrido; 



25 



R2 is hydrido; 



10 
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R3 is hydrido; 

Y is methylene: 
Z is a covalent single bond; 

R 4 > R 8> R 9> and R]3 are independently selected from the group 
5 consisting of hydrido and fluoro; 

R 5 is selected from the group consistmg of 5-bromo-2-fluorophenoxy. 

4.chloro-3-ethylphenoxy.23-dichlorophenoxy.3.4-dichlorophenoxy. 

3- difluoromethoxyphenoxy, 3.5-dimethylphenoxy, 3,4-dimethylphenoxy. 

S-ethylphenoxy^-ethvlo-methylphenoxy^-fiuoro-S-methylphenoxy. 

4- fluorophenoxy, 3-isopropylphenoxy. 3-methylphenoxy. 
3-pentafluoroethylphenoxy. 3-tert -butylphenoxy, 

5- dJ^^-tetrafluoroethoxyJphenoxy^-O-^.y.g-tetrahydronaphthyloxy). 
3-trifluoromethoxybenzyloxy.3-trifluoromethoxy P henoxy. 
3-trifluoromethylbenzyloxy, and 3-trifluoromethylthiophenoxy: 

R ]0 is selected from the group consisting of U.2.2-tetrafluoroethoxy, 
pentafluoroethyL and trifluoromethyl; 

R 6 and Rj J are independently selected from the group consisting of 
fluoro and hydrido; 

R 7 and R ]2 are independently selected from the group consisting of 
2 0 hydrido and fluoro. 

32. A compound as recited in Claim 26 or a pharmaceutical^ acceptable salt 
thereof wherein said compound is selected from the group consisting of: 



15 



25 



3-[[3-(3-trifluoromethoxy P henoxy)phenyl][[3-(l,1.2.2-tetrafluoroethoxy)- 
phenyl]methyl]amino]- 1.1,1 -trifluoro-2-propanol; 
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3-[[3-(3-isopropylphenoxy)phenyI][[3-( ] .1 .2.2»tetrafluoroetho\y)phenyl]- 
methy l]amino]- 1.1 A -trifluoro-2-propanoI : 

3-[[3-(3-cyclopropylphenoxy)phenyI][[3-( L 1.2.2- 
tetrafluoroethoxy)phenyl]-methyl]amino]- 1.1.1 -trifluoro-2-propanol; 
5 3-[[3-(3-(2-furyl)phenoxy)phenyl][[3-(l .L2.2-tetrafluoroethoxy)phenyl]- 

methyl]amind]- 1 ,1,1 -trifluoro-2-propaiiol; 

3-[[3-(2,3-dichlorophenoxy)phenyl][[3-( 1 . 1 .2.2- 
tetrafluoroethoxy)phenyl]-methyl]amino]-Ll.l-trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][[3-( 1 ? 1 .2,2-tetrafluoroethoxy)phenyl]- 
1 0 methyl]amino]-LKl-trifluoro-2-propanol; 

3-[[3-(4-methylphenoxy)phenyl][[3-(K1.2.2-tetrafluoroethoxy)phenyl]- 
methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(2-fluoro-5-bromophenoxy)pheny 1] [[3-( 1 . 1 ,2,2- 
tetrafluoroethoxy)phenyl]-methyl]amino]- 1.1.1 -trifluoro-2-propanol; 
1 5 3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3-( 1 , 1 ,2,2- 

tetrafluoroethoxy)phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-[3-(l,l,2,2-tetrafluoroethoxy)phenoxy]phenyl][[3-(lJ,2.2- 
tetrafluoro-ethoxy)phenyl]methyl]amino]- 1.1.1 -trifluoro-2-propanol; 

3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[3-(l,K2,2- 
2 0 tetrafluoroethoxy)-phenyl]methyl]amino]- 1.1,1 -trifluoro-2-propanol; 

3-[[3-(3,5-dimethylphenoxy)phenyl][[3-(l,l,2,2- 
tetrafluoroethoxy)phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-ethylphenoxy)phenyl][[3-(l ,1 ,2,2-tetrafluoroethoxy) phenyl]- 
methy Ijamino]- 1,1,1 -trifluoro-2-propanol; 

2 5 3-[[3-(3-/-butylphenoxy)phenyl][[3-(l ,1 ,2,2-tetrafluoroethoxy)phenyI]- 

methy ljamino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-methylphenoxy)phenyl][[3-(l,l,2,2-tetrafluoroethoxy)phenyl]- 
methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl][[3-(l,l,2,2-tetrafluoro- 

3 0 ethoxy )pheny l]methyI]amino]- 1,1,1 -trifluoro-2-propanol; 
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3-[[3-(phenoxy)phenyl][[3-( 1 . 1 .2.2- 
tetrafluoroethoxy)phenyl]methyl]amino]- 1.1.1 -trifluoro-2-propanol: 

3-[[3-[3-(A r .A'-dimethylamino)phenoxy]phenyl][[3-( 1. 1 ,2.2-tetrafluoro- 
ethoxy)phen> I]methyl]amino]-l , 1 , 1 -trifluoro-2-propanoI: 

5 3 -[[[ 3 -(^l ! 2,2-tetrafluoroethoxy)phenyl]methyl][3-[[3- 

(trifluoromethoxy)-phenyl]methoxy]phenyl]amino]- 1.1.1 -trifluoro-2-propanol; 

3-[[[3-( 1 , 1 ,2,2-tetraf]uoroethoxy)phenyl]methyl][3-[[3-(trifluoromethyl )- 
phenyl]methoxy]phenyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[3-( l,l,2,2-tetrafluoroethoxy)phenyl]methyl][3-[[3,5-dimethylphenyl]- 
1 0 methoxy]phenyl]amino]-l ,1,1 -trifluoro-2-propanol; 

3 -[[[3-(l,l,2,2-tetrafluoroethoxy)phenyl]methyl][3-[[3- 

(trifluoromethylthio)-phenyl]methoxy]phenyl]amino]-l.l.l-trifluoro-2-propanol; 

3-[[[3-(l,l,2,2-tetrafluoroethoxy)pheny]]methyl][3-[[3,5-difluorophenylJ- 
methoxy]phenyl]amino]- 1,1,1 -trifluoro-2-propanol; 

1 5 3-[[[3-( 1 ,1 ,2,2-tetrafluoroethoxy)phenyl]methyl][3-[cycJohexylmethoxy]- 

phenyljamino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[3-( 1 , 1 ,2,2- 
tetrafluoroethoxy)-phenyl]methyl]amino]-l ,1 , 1 -trifluoro-2-propanol; 
3-[[3-(2-trifluoromethyl-4-pyridyloxy)phenyl][[3-( 1 , 1 ,2,2- 
2 0 tetrafluoroethoxy)-phenyl]methyl)amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-difluoromethoxyphenoxy)phenyl][[3-( 1 , 1 .2.2-tetrafluoroethoxy)- 
phenyl]methyI]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[3-(3-trifluoromethylthio)phenoxy]phenyl][[3-(l,1.2,2- 
tetrafluoroethoxy)-phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[f3-(4-chloro-3-trifluoromethylphenoxy)phenyl][[3-(l,l,2,2- 
tetrafluoroethoxy)-phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[3-(pentafluoroethyl)phenyl]- 
methyljamino]- 1,1,1 -trifluoro-2-propanol ; 

3-[[3-(3-isopropylphenoxy)phenyl][[3-(pentafluoroethyl)phenyl]niethyl]- 
3 0 amino]- 1,1.1 -trifluoro-2-propanol; 



25 
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3-[[3-(3-cvclopropylphenoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]methyl]-amino]-K IJ -trifluoro-2-propanol; 

3-[[3-(3-(2-funM)phenoxy)phenyl][[3-(pentafluoroethyl)phenyl]methy]j- 
amino]- 1.1.1 -trifluoro-2-propanol; 
5 3-[[3-(23-dichlorophenoxy)phenyl][[3-(pentafluoroethyl)phenyI]methylJ- 
amino]- 1 .1.1 -trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]methyl]amino]- 1 , 1 s 1 -trifluoro-2-propanoh 

3-[[3-(4-methylphenoxy)phenyl][[3- 
1 0 (pentafluoroethy l)phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol ; 

3-[[3-(2-fluoro-5-bromophenoxy)pheny]][[3- 
(pentafluoroethyl)phenyl]methyl]-amino]-l ,1 ,l-trifluoro-2-propanol; 

3 - [ [ 3 -(4-chloro-3 -ethy Iphenoxy )pheny 1] [ [3 - 
(pentafluoroethy l)phenyl]methy I]-amino]- 1,1,1 -trifluoro-2-propanol; 
15 3-[[3-[3-(KU2,2-tetrafluoroethoxy)phenoxy]phenyl][[3- 

(pentafluoroethyl)-phenyl]methyl]amino]-l,l ,l-trifluoro-2-propanol; 

34[3-[3-(pentafluoroethyl)phenoxy]phenyl][[3-(pentafluoroethyl)phenyl]- 
methyl]amino]- 1, K 1 -trifluoro-2-propanol; 

3-[[3-(3.5-dimethylphenoxy)phenyl][[3- 
2 0 (pentafluoroethyl)phenyl]methyl]-amino]-l , 1 .1 -trifluoro-2-propanoI; 

3-[[3-(3-ethylphenoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]methyl]amino]-l,l ? l-trifluoro-2-propanol; 

3-[[3-(3-/-butylphenoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]methyl]amino]-l,l,l-trifluoro-2-propanol; 
2 5 3-[[3-(3-methylphenoxy)phenyl][[3- 

(pentafluoroethyl)phenyl]methyl]amino]-l ,1 ,1 -trifluoro-2-propanol; 

3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(phenoxy)phenyl][[3-(pentafluoroethyl)phenyl]methyl] 
30 amino]- 1 , 1, 1 -trifluoro-2-propanol ; 
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3-[[3-f3-(A'.A-dimethyIamino)phenoxvjphenv]][[3- 
met hoxy]phenv]]amino]-lJj.trifluoro-2-propanol; 

methoxy]phenyl]a mi no]- ] ,l.N trifluoro . 2 . propano]; * " J 

3-[[[3-(pentafluoroethyI)pheny]]methvI][3-[f3 5. 

3-[[f3-(pentafluoroethyl)phenylJ me thylJf3-[[3- 
0 0ri«_ ^*'o)p h e„ y ^ meIh o xy)pIl e„ y , amino] . M . 1 .„ ifluoro . 2 . 
■>-[[^-(pentanuoroethyl)phe„yl] m e lhy |] [ 3. [[ 3 5- 

-«f 3 -0--afl U c ro em yDphenyl]raedlyl , [ 3. [c , 
ammoj-l.l.l-trifluoro-a-propanoj; 

3-[[3-(2-difl ll oromethox y -4- pyr id y | (> x y )phe„ y I]f ( 3- 

3-[[3-(2-lrinuorometh y l-4-p y rid y lo xy )phen y IJ[[3. 
(pen t a£ 1 uoroe,h y 0phe„v, >m e % ,,a mi „ oH . u . trifluoro . 2 _ propanol , 

mert , „ j ~ [t3 ? d, " uorome,hoxy ^^ 

meth y l]a mi „oM,l,i. trifluoro . 2 . propano| . ' p ">"' 

3-[[[3-(3-trifluorometh y l<hio)phenox y jphen y IJ[[3. 

Phenyljmethyija^., ,, , 1 -trifl uoro . 2 . propailoI . y '> 
3-[[3-(3-trifluoromethox y phenox y )plieii y l][[3. 

•>-[[->-(3-isopropyIphenoxy)phenyl][[3- 
<h ~"P-PyOphen yW ^^ 

3-[[o-(3-cyclopropylphenoxy)phenyJ][[3- 
»ep.afluoro pr „ py „ phe „ yl)me%|] . arainoH , , 2 ^ 
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3-[[3-(3-(2-fun'l)phenoxy)phenyl]^^ 
amino]- 1.1.1 -trifluoro-2-propanol; 

3-[[3-(2 ? 3-dichlorophenoxy)phenyI][[3- 
(heptafluoropropyl)phenyl]methyl]-amino]- 1,1.1 -trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][[3- 
(heptafluoropropyl)phenyl]methyI]amino]- 1,1.] -trifluoro-2-propanol; 

3-[[3-(4-methylphenoxy)phenyl][[3- 
(heptafluoropropyl)phenyl]methyl]amino]- 1 ,1.1 -trifluoro-2-propanol; 

3-[[3-(2-fluoro-5-bromophenoxy)phenyl][[3-(heptafluoropropyl)phenyl]- 
methy I]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(4-chloro-3-ethylphenoxy)phenyI][[3- 
(heptafluoropropyl)phenyl]methyl]-amino]- 1.1,1 -trifluoro-2-propanol; 

3-[[3-[3-(l, 1,2,2 -tetrafluoroethoxy)phenoxy]phenyl][[3- 
(heptafluoropropyl)-phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[3- 
(heptafluoropropyl)phenyl]-methy l]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3,5-dimethylphenoxy)phenyI][[3- 
(heptafluoropropyl)phenyl]methyl]-amino]- 1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-ethylphenoxy)phenyl][[3- 
(heptafluoropropyl)phenyl]methy IJamino]- 1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3^butylphenoxy)phenyl][[3- 
(heptafluoropropyl)phenyl]methyl]amino]- 1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-methylphenoxy)phenyl][[3- 
(heptafluoropropyl)phenyl]methyl]amino]- 1 ,1,1 -trifluoro-2-propanol; 

3 - [[3 -(5 ,6,7, 8-tetrahydro-2-naphthoxy )pheny 1] [ [3- 
(heptafluoropropyl)phenyl]-methyl]amino]- 1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(phenoxy)phenyl][[3-(heptafluoropropyl)phenyl]methyl] 
amino]- 1,1,1 -trifluoro-2-propanol ; 

3 - [ [3 - [3 -(Af,7V-dimethy lamino)phenoxy ]pheny 1] [ [3 - 
(heptafluoropropyl)phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol; 
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3-f[[3-(hepiafluoropropyJ)phenN !]meth% ljf3-[[3 

™«^y]ph«.yl]ami„o). U ,l. tt ifl 11 „ r() .2.p ro p an<) | ; ' P y) 

5 3 " [[f3 - (he P ,afl '">«>propyl)phenyIJ m elhvl][3.[[3 5- 

*-*W]m eU ,oxy]. phenyl)aminoJ . u . l . uiam ; o _ 2 _ pra[mol: 

^[f^-(heptafl U oropropyl)phenylj me ,hvlJp-[[3. 
(.ifluo^y,^ .^e th „ xy)ptayl]amino , u ,. tr] . fluoro2 

^llt^(heptafluoropropy])pheny]Jmethy]J[3-[r3 5. 

3 - [p - (2 - difl "°""»^oxy-4-p yridyloxy)phenyJJ[[ 3_ 

^^•< 2 -'nfl"o ro n. a hyl-4-p yr i dy i OX) , )phcnylJ[p 
«,„ -P-Py0phe„y, >nMhylWui . wfl ^, TOi; 

^-Lb-C^-difluoromethoxyphenoxv^nhenvnrr- 

3-[[P-(3-«fluoromeIhyllhio)phenoxyJph m yl][[3- 
(heptafluoroprop y ])phenyl]-methyJ]amino]-1 . 1 . ] -trifluoro-2-propanoi' 

Phe ny l]melh y l)am,noJ-l,l,l. Wf i uor(> . 2 . pr<)pano| . PW 
3-[P-(3-c y cl 0 pro Py lphenox y )ph eny l J[ p. fluoro . 5 . 
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3-[[3-(2.3-dichlorophenoxy)phenyl][[2-fluoro-5-(trifluoroniethyl)phenyl|- 
methyljamino)- 1.1.1 -trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][[2-fluoro-5-(trifluoromethyl) 
pheny l]-methyI]amino]- 1.1,1 -trifluoro-2-propanol; 
5 3-[[3-(4-methylphenoxy)phenyl][[2-fluoro-5-(trifluoromethyl)phenyI}- 
methyl] amino]- 1.1.1 -trifluoro-2-propanol; 

3-[[3-(2-fluoro-5-bromophenoxy)phenyl][[2-fluoro-5-(trifluoromethyl)- 
phenyl]methyl]amino]- 1.1,1 -trifluoro-2-propanol; 

3-[[3-(4-chloroo-ethylphenoxy)phenyl][[2-fluoro-5-(trifluoromethyI)- 
1 0 phenyl]methy I]amino]-l , 1 . 1 -trifluoro-2-propanol; 

3-[[3-[3-(l,l > 2,2-tetrafluoroethoxy)phenoxy]phenyl][[2-fluoro- 
5-(trifluoro-methyI)pheny l]methy l]amino]- 1,1.1 -trifluoro-2-propanol ; 

3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[2-fluoro-5-(trifluoromethyl)- 
pheny l]methyl]amino]- 1,1.1 -trifluoro-2-propanol; 
15 3-[[3-(3 ? 5-dimethylphenoxy)phenyl][[2-fluoro-5- 

( trifluoromethy l)phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-ethylphenoxy)phenyI][[2-fluoro-5- 
(trifluoromethyl)phenyl]methyl]-amino]- 1,1,1 -trifluoro-2-propanol; 
3-[[3-(3-/-butylphenoxy)phenyl][[2-fluoro-5- 
2 0 (trifluoromethy l)phenyl]methyl]-amino]- 1.1,1 -trifluoro-2-propanol; 
3-[[3-(3-methylphenoxy)phenyl][[2-fluoro-5- 
( trifluoromethy l)phenyl]methyl]-amino]- 1,1 ,l-trifluoro-2-propanol; 

3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl][[2-fluoro-5- 
(trifluoromethy l)-pheny l]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 
2 5 3-[[3-(phenoxy)phenyl][[2-fluoro-5- 

(trifluoromethy 1 )pheny I]methy l]amino]- 1 ,1,1 -trifluoro-2-propanol; 

3-[[3-[3-(// y /V-dimethylamino)phenoxy]phenyl][[2-fluoro-5- 
(trifluoromethyl)-phenyI]methyl]amino]- 1,1,1 -trifluoro-2-propanoI; 

3-[[[2-fluoro-5-(trifluoromethyl)phenyl]methyl][3-[[3-(trifluoromethoxy)- 
30 phenyl]methoxy]phenyl]amino]-l,l,l-trifluoro-2-propanol; 
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3-[[r2-nuoro-5-(trifluoro m ethy])phenyJ) m ethv ) ][3-[ [ 3-(trifluoromethvi)- 
phenyl]methoxy]pheny]]amino]- 1.1.1 -trifluoro-2-propanol: 

3-f[[2-fluoroo-(trifluoro m ethyl)phenyl] me thylJf3- [r 3.5-d im ethvlphenvlJ- 
methoxyjphenyljamino]- 1.1.1 -trifluoro-2-propanol: 

5 3 " [[ f 2 - fluor °- 5 ^ tri fluoromethyl)phenyl]methvl][3-[[3- 
(trifluoro m ethyhhio)-phenyl] m ethoxy ] pheny,]a m ino]-,^ 

3-[[[2-fluoroo-(trifluoromethyl)phenylJ me thy]][3-[[3.5-difluorophenvIJ- 
methoxyjphenyljamino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[2-nuoro-5-(trifluoro m ethyl)phenyl] m ethyl] f 3-[cyclohexvlmethoxv]- 
0 Phenyl]a m ino]-l,lJ-trifluoro-2-propanol; 

3-[[3-r2-difluoromethoxy-4-pyridyloxy)phenyl][f2-fluoro-5- 
(trifluoromethyO-phenvlJmethyyamino]- 1,1,, -trifluoro-2-propanol; 

3-[[3-(2-trifluoromethyl-4-pyridyloxy)phenyl][[2-fluoro-5- 

(trifluoromethyO-phenylJmethylJaminol-UlJ-trifluoro^-propanol; 

> ^"^^^^"^^yPhenox^phenylJP-fluorooKtrifluoromethyl^ 
phenyljmethyl Jamino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[3-(3-trifluoroniethyIthio)phenoxy] P henyl][[2-fluoro-5- 
(trifluoro m ethyl)-phenyl] m ethyl]amino]- 1,1,1 -trifluoro-2-propanol: 

3-[r3-(4-chloro-3-trifluoro m ethylphenoxy)phenyl] [[2 -fluoro-5-(trifluoro- 
methyl)phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-t[3-(3-trifluoromethoxyphenoxy) P henyl][[2-fluoro-4-(trifluoromethyl)- 
phenyl]methyl]amino]-l , 1 , 1 -trifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenylJ [[ 2-fluoro-4-(trifluoromethyl)phenyl]- 
methyljamino]- 1 , 1 , 1 -trifluoro-2-propanol; 

3-[[3-C3-cyclopropylphenoxy)phenyI][[2-fluoro-4- 

(trifluoromethyOphenylJ-methylJaminoJ-lJJ-trifluoro^-propanol; 

3-[[3-(3-(2-fu I yl)phenoxy)phenyIj [[ 2-fluoro-4-(trifl U oromethyl)phenyl]- 
methyljamino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(2,3-dichlorophenoxy)phenyl][ [ 2-fluoro-4-(trifluoron,ethyl)phenyl]- 
methyl]amino]- 1 , IJ -trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][[2-fluoro-4-(trifluoromethyl) 
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phen\i]-methy]]amino]- 1 . 1 J -trifluoro-2-propanol; 

3-[[3-(4-methylphenoxy)phe^ 
methy I]amino]- 1 , 1 . 1 -trifluoro-2-propanol; 

3-[[3-(2-fluoro-5-brornophenoxy)phenyl][[2-fluoro-4-(trifluoromethyl)- 
phenyI]methyl]amino]-KU-trifluoro-2-propanol; 

3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[2-fIuoro-4-(trifluoroniethyI)- 
phenyl]methyl]amino]-l,l J -trifluoro-2-propanol; 

3-[[3-[3-( 1 , 1 ,2 ? 2-tetrafluoroethoxy)phenoxy]pheny]][[2-fluoro- 
4-(trifluoro-methyl)phenyl]methyl]amino]-l , 1,1 -trifluoro-2-propanol; 

3^[3-[3-(pentafluoroethyl)phenoxy]phenyl][[2-fluoro-4-(trifluoromethyl)- 
phenyl]methyl]amino]- 1,1 J -trifluoro-2-propanol; 

3-[[3-(3,5-dimethylphenoxy)phenyI][[2-fluoro-4- 
(trifluoromethyl)phenyl]-methy l]amino]~ 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-ethylphenoxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)phenyl]methyl]-amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-/-butylphenoxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)phenyl]methyl]-amino]-l ,1 ,1 -trifluoro-2-propanol; 

3-[[3-(3-methylphenoxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)phenyl]methyl]-amino]-l ,1 ,1 -trifluoro-2-propanol; 

3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyl]methy ljamino]- 1,1,1 -trifluoro-2-propanol ; 

3 - [ [3 -(phenoxy)pheny 1] [[2-fluoro-4- 
(trifluoromethyl)phenyl]methyl]amino]-l , 1 , 1 -trifluoro-2-propanol; 

3-[[3-[3-(A^^V-dimethylamino)phenoxy]phenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

34[[2.fluoro-4-(trifluoromethyl)phenyl]methyl][3-[[3~(trifluoromethoxy)- 
phenyl]methoxy]pheny ljamino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[2-fluoro-4-(trifluoromethyl)phenyl]methyl][3-[[3-(trifluoromethyl> 
phenyl]methoxy]pheny l]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[2-fluoro-4-(trifluoromethyl)phenyl]methyl][3-[[3,5-dimethylph^ 
methoxy]phenyl]amino]- 1,1,1 -trifluoro-2-propanol; 
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3 - [ » 2 - f,uoro - 4 -"rin"°rome,hvl l phe„.v l J m e, hvlJ[ 3. (I3 . 
(mflu0 ™^'Wo>phe„ yl , melhoxyJphenv , ' 

3-[[[2. fluorcMl . ( , rMl)oroniei 

3 " f ' 3 - (2 - dmuoro ™ft<'xy-4-pyrid yl o xy , phenyl ) ( p. fluoro _ 4 
[rJ " (2 - mflUOr0me, ' 1 >' M -Pyridyloxy)phenyl] ( p. fluor<) . 

" raj ' (3 -" i(lu «™^yi«wo)ph e „„x y] p heily , J(f2 . fluoro . 4 
^JM^ UJ « 111D ^ <iii 

34. A method of pea,ing coronary artery disease or other CETP med' , , 

*— in a subject by adrainistemig a lherapeuticall ; e ^ v ; ed,ated 

^Poundofoneofciaims I through 32. «— " * 

35. A method of preventing coronary OTery diseaK Qr 

disorders in a «ih.«w u ^ • CETP-mediated 

in a subject by administering a therapeutical I v effrrf 
compound of one of claims 1 through 32. ^ ° f 3 

36. A method of preventing cerebrai vascular accident (CVA) in a , w k 
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37. A method of treating or preventing dyslipidemia in a subject by 
administering a therapeutically effective amount of a compound of one of 
claims 1 through 32. 
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